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Az Acta Agronomica angol nyelven közöl értekezéseket az agrár tudomány tárgy-
köréből, főképpen a mezőgazdasági a lapkuta tások területéről. 
Az Acta Agronomica változó ter jedelmű füzetekben jelenik meg, több füzet alkot 
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Ugyanerre a címre küldendő minden szerkesztőségi és kiadóhivatali levelezés. 
Megrendelhető a belföld számára az Akadémiai Kiadónál (Budapest V., Alkotmány 
utca 21. Bankszámla 05-915-111-46), a külföld számára pedig a »Kultúra« Könyv és Hírlap 
Külkereskedelmi Vállalatnál (Budapest I., Fő utca 32. Bankszámla: 43-790-057-181) vagy 
annak külföldi képviseleteinél és bizományosainál. " 
The Acta Agronomica publish papers , in English, on agronomical subjects, mostly 
on basic research. 
The Acta Agronomica appear in one volume (four issues) a year. 
Manuscripts should be addressed to : 
Acta Agronomica 
Martonvásár, Postafiók 19. 
Orders may be placed with " K u l t ú r a " Foreign Trade Company for Books and News-
papers (Budapest, I., Fő u tca 32. Account No. 43-790-057-181) or with representatives abroad. 
ACTA AGRONOMICA 
TOM 19 — В Ы П . 1—2 
Р Е З Ю М Е 
КСИЛОТОМИЧЕСКОЕ И С С Л Е Д О В А Н И Е ВИНОГРАДА 
А. Х Е Г Е Д Ю Ш 
Авторы изучали ткани многолетней древесины у 16 сортов Vitis vinifera, а также 
по одному сорту V. labrusca и V. riparia, происходящих из 5-ти мест произрастания в 
Венгрии и из 2 мест из-за границы (рисунки 1—8), и определили размеры разных элемен-
тов (таблица 1). Установлено, что нет резкого структурного различия между различными 
образцами, но по размерам имеются достоверные различия. Причинами отклонений ока-
зались частично различия между сортами, частично же различия по экологическим усло-
виям мест произрастания. Степень участия двух факторов можно выяснить в ходе даль-
нейших опытов. 
П Р ОДУК ТИВНОСТЬ ПЫЛЬЦЫ И В Ы Ь Р А С Ы В А Н И Е П Ы Л Ь Н И К О В 
У П Ш Е Н И Ц Ы 
(TRITICUM AESTIVUM L. EM T H E L L . ) 
й. милониц, м. йост 
При производстве гибридной пшеницы хороший опылитель кроме хорошей комби-
национной способности и восстановления фертильности должен обладать высокой про-
дуктивностью пыльцы и способностью выбрасывать пыльники. В 1968 и 1969 годах изу-
чалась продуктивность пыльцы, а также скорость и интенсивность выбрасывания пыль-
ников у 26 сортов пшеницы. Сорта достоверно отличались по: проценту и скорости вы-
брасывания пыльников, размеру пыльников и числу пыльцевых зерен в пыльнике. Кор-
реляционный коэффициент между длиной пыльников и числом пыльцевых зерен в пыль-
нике был 0,87, а между шириной пыльников и числом пыльцевых зерен в пыльнике — 
0,54. При селекции генотипов с большими пыльниками продуктивность пыльцевых зерен 
в пыльнике повышается. 
Имеется достоверная положительная корреляция между продолжительностью 
вегетации и длиной пыльников (п = 0,54), но она отсутствует между длиной вегетации 
и шириной пыльников (п = 0,13). Мы не смогли найти корреляции между процентом 
выброшенных пыльников и другими изученными признаками. 
Полученные результаты могут быть полезными при выборе лучших опылителей 
при синхронизации цветения родительских пар в процессе производства гибридны 
семян. 
П Р О Б А НА Т Е Р П Е Н О И Д , ПРИСУТСТВУЮЩИЙ В ЧАСТЯХ CORIANDRUM 
SATIVUM L. III. ГИСТОЛОГИЯ Р А З В И В А Ю Щ И Х С Я СТРУКТУР СО RIA NDR UM 
SATIVUM L. СОРТА «ЛУЧ» И СВОЙСТВА СОСУДОВ ЛЕТУЧЕГО МАСЛА 
Ж. Л А Ш А Н И , к . Л Ё Р И Н Ц 
Были проведены гистологические исследования у Coriandrum sativum L. сорта 
«Луч» в течение его онтогенеза. Установлено, что сосуды летучего масла вегетативных 
органов и эпителиальные клетки периферических сосудов плодов не являются опробко-
вевшими. Более того, отклонение может быть обнаружено только в отношении их топо-
графии и размера. В противоположность этому, эпителиальные клетки внутренних сосудов 
лодов являются опробковевшими. 
В Л И Я Н И Е МАЛЕИНОВОГО Г И Д Р А З И Д А НА С Т Р О Е Н И Е ЦВЕТКА Б А К Л А Ж А Н А 
(SOLANUM MELONGEN A L.) 
Д Ь . П А Л , Е. О Л А Х 
Вводя в главный ствол соцветия баклажана 1 см: | раствора 0,01 процентного малеи-
нового гидразида только один раз, внутри одного соцветия влияние раствора малеинового 
гидразида повлияло почти на все фазы спорогенеза. В результате введения раствора в 
отдельных цветках соцветия появляются разные изменения. Полученные изменения (от-
сутствие тычиночной нити, отсутствие пыльников, отсутствие пыльцы, стерильность 
пыльцы, одновременное появление стерильной и фертильной пыльцы, нераскрывающиеся 
пыльники, содержащие фертильную пыльцу, раскрывающиеся пыльники с фертильной 
пыльцой) показывают связь между строением соцветия, генезисом микроспор, апперцией 
пыльников и влиянием раствора малеинового гидразида. 
Б И О Л О Г И Ч Е С К О Е И ЭКОЛОГИЧЕСКОЕ И З У Ч Е Н И Е ЛИСТОВОГО МИНЕРА 
ЛУКА, DIZYGOMYZA СЕРАЕ H E R . 
Л . М. Ш А Н А Б , С. Б О Г Н А Р 
Опыты были проведены с 1965 по 1967 г. с целью определить время наличия, гус-
тоту популяции, эволюцию инфекции и восприимчивость различных сортов лука к ин-
фекции Dizygomyza серае HER. Кроме того опубликованы данные о наблюдении над личин-
ками, местах минирования и периоде окукливания. 
ДЕЙСТВИЕ К А П Т А Н А , З И Н Е Б А И ДИТИАНОНА НА ЗАЩИТУ Я Б Л О Н Ь 
О Т П О Р А Ж Е Н И Я VENTURIA INAEQUALIS 
Ж . Д А Н Ч , 3 . Ч О Р Б А , Б . И. П О Ж А Р 
Основное заражение V. inaequalis, равняющееся 34—51 процентам на листьях 
и 60—85 процентам на плодах, снижалось в двух совхозах под действием азотсодержащих 
фунгицидов соответственно в четыре и двенадцать раз. В сравнении с 58 — 85 процентами 
токсичности (обжигание) плодов, вызванной оксихлоридом меди, опрыскивание каптаном 
(Orthocid) и зинебом (Aspor) не вызывало контрастной токсичности плодов ни одного из 
трёх исследованных сортов яблонь (Йонатан, Золотой деликатес, Старкинг). Дитианон 
(Delan) вызывал сетчатую пятнистость плодов у более чувствительных сортов яблонь 
(Золотой деликатес) с частотой около 47 процентов, поэтому дитианон не может быть 
использован на этом сорте. Ни один из азотсодержащих фунгицидов не вызывал пятни-
стости фитотоксического происхождения. Красная окраска кожуры плодов, очень важ-
ная с точки зрения коммерческой ценности, вызывалась действием дитианона до 98—99 
процентов у значительной части плодов. Учитывая этот высокоблагоприятный побочный 
эффект, дитианон в будущем надо будет в значительной степени широко использовать для 
предохранения сорта Йонатан от заражения V. inaequalis. Сравнивали с контролем 
три исследованных фунгицида, вызывавших усиление роста побегов на 44 64 процента 
до конца вегетативной стадии (31. VI I I ) . Этот благоприятный побочный эффект также 
оправдывает применение азотсодержащих фунгицидов в яблоневых садах. 
Действие зинеба чрезвычайно кратковременное, т а к как при опрыскивании им 
через 8—10 дней результаты были неудовлетворительными. В случае относительно высо-
кой степени основного заражения каптан был непропорционально менее эффективным 
против V. inaequalis в сравнении с дитианоном, поэтому последний предпочли первому 
для защиты сортов Йонатан и Старкинг. 
И З У Ч Е Н И Е РАЗВИТИЯ С Т Р У Ч К А ТРЕХ Т И П О В АРАХИСА 
(.ARACHIS HYPOGAEA L.) 
А. Х А Р - Ц У К 
Изучалось влияние условий среды в зоне цветения и опробковения на развитие 
плодов у трех типов культивированного арахиса . Изученные типы реагировали по раз-
ному на условия среды в зоне опробковения. Наблюдалась транслокация питательных 
веществ из корневой системы в развивающийся стручок. Оказалось, что количество пита-
тельных веществ является достаточным д л я нормального развития стручков всех трех 
изученных типов. 
Ц И Т О Г Е Н Е Т И Ч Е С К О Е ИЗУЧЕНИЕ М Е Ж В И Д О В Ы Х ГИБРИДОВ NICOTIANA 
Л . С И Л А Д И 
Межвидовая гибридизация в пределах рода Nicotiana вызывает стерильность в 
потомстве, что устранимо полиплоидизацией F,. Среди полученных автотетраплоидов 
только растения IV. bigelovii оказались стерильными. В роде Nicotiana единственный 
фертильный Д И П Л О И Д Н Ы Й межвидовой гибрид - N. paniculata х N. knightiana. В первой 
метафазе мейоза во всех случаях образуются 12 бивалентов, что свидетельствует о гене-
тическом родстве между геномами. Между геномами видов N. debneyi, N. glutinosa и 
N. bigelovii гомология оказалась минимальной. У выведенных нами амфидиплоидов 
»нового типа» мейоз проходит нормально, а фенотип их константный. 
И З У Ч Е Н И Е Р И З О С Ф Е Р Н О Й М И К Р О Ф Л О Р Ы РИСА 
С. А. 3. М А Х М У Д , А. Н. И Б Р А Х И М 
В настоящем исследовании была изучена ризосферная микрофлора растений риса 
на различных стадиях роста этих растений. Общая микрофлора, актиномицеты, азото-
бактер, нитрификаторы и редуценты клетчатки показали в большинстве случаев положи-
тельный ризосферный эффект. Это происходит потому, что вокруг корней имеется более 
высокое кислородное напряжение, больше корневых выделений, растительных остатков, 
чем в отдельной почве. На основании других данных, Clostridia, редуценты фосфора и 
денитрификаторы дали отрицательный ризосферный эффект. Это обусловлено просто 
анаэробиозисом, который нарушает микробиологическое равновесие, способствуя росту 
этих организмов. 
П О В Ы Ш Е Н И Е У Р О В Н Я СВОБОДНОГО ПРОЛИНА В Б Е Д Н Ы Х В О Д О Й 
Л И С Т Ь Я Х ПОД Д Е Й С Т В И Е М СОЛЕВОЙ ИЛИ Х О Л О Д Н О Й К О Р Н Е В О Й СРЕДЫ 
Г. П А Л Ф И , Й. ЮХАС 
Пролин представляет только очень маленькую часть свободных аминокислот 
листьев растений, выращенных при оптимальных условиях. Наличие его удается пока-
зать с помощью бумажной или послойной хроматографии и в большинстве случаев только 
при проявлении изатином. Но, если в течении 2—3 дней растения страдают от недостатка 
воды, содержание пролина в листьях повышается во много раз по сравнению с нормальным 
количеством. 
Скопление пролина в большой степени, как индикатор, сигнализирует о недостатке 
воды в листьях, даже в том случае, когда в корневой среде имеется достаточное количество 
воды, но ее поглощение корнем по какой-либо причине задерживается. Физиологическая 
засуха такого типа была вызвана повышением содержания соли в оросительной воде. 
Вопреки высокому содержанию общей соли в почвенном растворе или осмотическому 
давлению корневая система может поглащать воду только с большим усилием, что сиг 
нализирует о чрезвычайном повышении концентрации пролина в листьях уже в про-
шедшие 2—3 дня . 
В случае большой разницы между температурами корневой среды и сухого воздуха, 
циркулирующего вокруг побега, корневая система — из-за ее пониженной активности — 
не может восполнить потерю влаги при транспирации, впоследствии чего появляется в 
листьях водный дефицит. Повышение содержания пролина в листьях в большой степени 
является реакцией на недостаток воды. В ходе нашего опыта низкая температура корне-
вой среды была получена путем охлаждения. 
ИССЛЕДОВАНИЕ ВОЗДЕЙСТВИЯ НА РАСТЕНИЯ В Н Е С Е Н Н Ы Х 
В П О Ч В У И Н С Е К Т И Ц И Д О В 
П. П О П О В , Л . Д О Н Е В 
Хлороорганические инсектициды: ДДТ, Х Ц Х , линдан, гептахлор, диельдрин и 
альдрин, примененные на пшенице, фасоли, сахарной свекле и вико-овсяной смеси при 
обработке почвы, оказывают специфическое действие на рост и урожай растений, в зависи-
мости от интенсивности их применения. Изученные хлороорганические инсектициды 
поглощались растениями и накапливались в урожае семян; остаток изменялся от 0,1 
по 1,2 ррм. 
ИССЛЕДОВАНИЕ РАЗВИТИЯ КОРНЯ У Я Б Л О Н И СОРТА ЙОНАТАН, 
ПРИВИТОЙ НА ШТАММ M—IV И РАСТУЩЕЙ НА ГЛИНИСТОЙ ПОЧВЕ 
Я . ТАМАШИ 
В статье рассматривается развитие корня у одной из шестилетних особей яблони 
сорта Йонатан, привитой на штамм M— IV и растущей на глинистой почве при такой 
культуре возделывания, которая используется в крупных венгерских фруктовых садах. 
Из каждого возрастного класса были изучены 9 образцов. Полученные результаты 
показывают, что прежний метод подрезки, который применяли в течение более десяти лет, 
не соответствовал ежегодному развитию и ареалу распространения корневой системы. 
И З М Е Н Е Н И Е Н У К Л Е И Н О В Ы Х КИСЛОТ В Т Е Ч Е Н И Е В Е Г Е Т А Ц И И 
У Н Е К О Т О Р Ы Х Д Р Е В Е С Н Ы Х РАСТЕНИЙ В РЕЗУЛЬТАТЕ ДЕЙСТВИЯ 
МУТАГЕННЫМИ ОБРАБОТКАМИ 
И . М О Л Н А Р 
Авторы проводили определение общего количества нуклеиновых кислот (общая 
НК) , рибонуклеиновой кислоты ( Р Н К ) и дезоксирибонуклеиновой кислоты (ДНК) в 
листьях сеянцев миндаля, абрикоса и персика, выращенных из обработанных мутагенами 
семян в 1961 и 1963 годах. Данные опытов, полученные при определении нуклеиновых 
кислот в листьях, показывают довольно однообразную картину у сеянцев всех трех видов 
плодовых. По исследованиям 1961-го года общее количество НК у сеянцев миндаля, об-
работанных мутагенами (колхицин, ж и д к и й воздух, облучение СО60) в большинстве опы-
тов уменьшалось, по сравнению с контролом. По исследованиям 1963-го года в начале 
вегетации общее количество НК оказалось большим, потом постепенно снизилось и на-
конец остановилось на одном уровне. В течение всего периода исследования у всех трех 
видов плодовых содержание ДНК показывало наименьшее колебание. 
В Л И Я Н И Е Н Е Ф Т Я Н О Й МУЛЬЧИ НА РОСТ Х Л О П Ч А Т Н И К А 
X. М. Б А Х Р А М 
Были проведены полевые эксперименты с целью изучения нефтяной мульчи на 
темпы прорастания семян, цветение, образование плодов и у р о ж а й хлопчатника. Уста-
новлено, что нефтяная мульча повышает температуру почвы на несколько градусов, что 
ускоряло рост хлопчатника путём ускорения прорастания семян и плодоношения у рас-
тений и привело в результате к увеличению у р о ж а я хлопчатника. Мульчирование оказа-
лось т а к ж е хорошим контролёром над сорняками и на замульчированном участке требо-
валась лишь незначительная культивация. 
З А Д Е Р Ж К А РОСТА СТЕБЛЯ С Е Я Н Ц Е В ГРУШИ С ПОМОЩЬЮ ССС 
(2-Х Л О Р ЕТИЛ-ТРИМЕТИЛАММОНИЙХ Л О Р И Д) 
Д . Ш У Р А H и 
I Доводилась обработка сеянцев дикой груши хлористым (2-хлорэтил) триметияаммо-




и 10~2М. К а ж д ы й сеянец получил путем орошения 120 мл 
раствора ССС или водопроводной воды. ССС при концентрации 10 _ г М достоверно задер-
живал удлинение стебля. При обработках раствором ССС при концентрации Ю
- 3
 и 10~4М 
задерживающее влияние оказалось временным, более того при обработке концентра-
цией Ю
- 4
 M оно даже не проявилось. 
Г Е Н Е Т И Ч Е С К И Й А Н А Л И З T. AESTIVO-TIMOPHEE VI АМФИДИПЛОИДА 
А. Б Е Л Е А 
Нами проводится генетический анализ амфидиплоида, полученного путем обработки 
колхицином F, межвидовых гибридов Т. aestivum L. (ABD) и Т. timopheevi Zhuk (AG), 
а также и его позднейших поколений. Определенная связь родства между 2 видами была 
выявлена в результате выщепления разных типов в F2 — F 3 . Встречались растения, 
имеющие 2п = 70 и 2п = 56 хромосом. Кроме способности выщепившихся растений к 
скрещиванию и фертильности изучались т а к ж е их квантитативные и квалитативные 
свойства и признаки. 
ИССЛЕДОВАНИЯ ПО Т Е Х Н О Л О Г И И Л Ю Ц Е Р Н Ы : СУШКА Г О Р Я Ч И М 
ВОЗДУХОМ С УЧЁТОМ КОНСЕРВАЦИИ И СТАБИЛИЗАЦИИ К А Р О Т И Н А 
3. К И Н Ф Ф И , М. ФАРКАШ 
Эксперименты были выполнены для того, чтобы уменьшить себестоимость люцерны, 
высушенной горячим воздухом, действие которого оказалось эффективным. 
Желательно сушить зелёную люцерну на лугу после уборки при влажности 68—70 
процентов, потому что в этом случае можно сэкономить 15 кг горючего на каждые два 
центнера люцернового сена. В это же время потеря протеина и каротина очень незначи-
тельна. 
Результаты экспериментов по устойчивости каротина доказали, что в интересах 
уменьшения потерь каротина наиболее практично непосредственно после сушки обрабо-
тать материал антиоксидантом и после этого делать из него брикеты с соответствующим 
уплотнением. Однако материал после сушки, в случае брикетирования, размалывать 
излишне. Достаточно делать брикеты из мелко раскрошенного высушенного материала. 
В этом случае в значительной степени повышается специфическая ценность конечного 
продукта, необходимо будет меньшее количество складов, транспортировка будет легче 
и содержание каротина может продолжительное время сохраняться лишь с незначитель-
ной потерей его в течение этого времени. Стоимость продукта можно также уменьшить 
с помощью правильного регулирования испарения воды. Достаточно сушить зелёную 
люцерну до тех пор, пока содержание сухого вещества не составит 88— 90 процентов. 
ЭКСПЕРИМЕНТ С Н Е П Р О Р Е Ж Е Н Н О Й К У Л Ь Т У Р О Й МАКА, ВЫРОСШЕГО И З 
О Б Л У Ч Ё Н Н О Й СМЕСИ СЕМЯН 
П. Т Э Т Э Н И , Д . Ф Ё Л Ь Д Я Ш И 
Используя частично облучённую смесь семян в экспериментах на .маленьких участ-
к а х и в опытах больших масштабов в течение 4-х лет получали надёжное прорастание 
семян. Посев неповреждёнными семенами при норме 40 дкг на кадастральный хольд дал 
совершенный травостой. Растения могли быть одинаково прорежены с расстоянием друг от 
друга в 10 см даже и тогда, когда рабочей силы, обычно используемой в этих случаях, было, 
в среднем, на 50 процентов меньше. 
Растения, выращеные из облучённой смеси семян, находящиеся вначале на лучшем 
расстоянии друг от друга, показали лучшее развитие. Они давали коробочки и семена 
такого же качества, как и растения, выращенные по настоящей методике. Эксперименты 
на маленьких участках доказали, что при посеве неповреждёнными семенами с нормой 
высева 30— 40 дкг на кадастральный хольд (300 000— 600000 проростков на кадаст-
ральный хольд) можно получать у р о ж а й равный у р о ж а ю , получаемому при прорежен-
ной культуре, хотя в данном случае прореживание и не проводится. 
В Л И Я Н И Е НЕДОСТАТКА К А Л Ь Ц И Я И СЕРЫ НА О Б М Е Н САХАРА У РАСТЕНИЙ 
LINUM USITATISSIMUM LINN. 
Р. К. Ш Р И В А Ш Т А В А , Ш Р И Р А Н Ь Я Н 
Открытие авторов показывает, что недостаток кальция и серы вызывает изменение в 
метаболизме семенных растений льна, что видно из более высокого накопления Сахаров в 
органах, лишённых минеральных веществ, при сравнении их с соответствующим конт-
ролем. 
С Е З О Н Н Ы Е И З М Е Н Е Н И Я АКТИВНОСТИ К А Т А Л А З Ы У К О Р Н Е С О Б С Т В Е Н Н Ы Х 
Я Б Л О Н Ь ШТАММА E M - I V И СОРТА STARRING 
Й. САЛАИ 
Д л я изучения сезонных изменений активности каталазы у корнесобственных яблонь 
штамма EM—IV и сорта Starking был использован метод проф. Френьо. Эти два сорта 
яблонь показали различную активность каталазы в течение вегетационного периода. 
Различия между нижними и верхними листьями ствола яблони штамма EM— IV так 
ж е к а к и различия между средними и верхними листьями сорта Starking были существен-
ны, уровень вероятности Р = 10%. Активность каталазы у изученных сортов яблонь из-
менялась в течение вегетационного периода и различия, обнаруженные в отдельные фазы, 
были существенны, уровень вероятности соответственно по фазам равнялся Р = 5%, 
Р = 1%, Р = 0,1%. 
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XYLOTOMIC STUDIES ON VINE 
By 
Á . H E G E D Ű S 
N A T I O N A L R E S E A R C H INSTITUTE F O R A M P E L O L O G Y A N D OENOLOGY, B U D A P E S T 
Tissue s t ruc tu re of several years old wood in 16 cultivars of Vitis vinifera and 
1 cultivar of each of V. labrusca a n d V. riparia originating from 5 Hungarian and 
2 foreign sites has been examined and the dimensions of the various components 
measured. While the re is no fundamenta l difference in structure, significant differences 
in dimensions have been found between the samples. These differences are part ly of 
varietal origin and par t ly due to t he different ecological conditions of the individual 
growing sites. F u r t h e r investigations are required to f ind out to what extent thes . 
two factors act. 
Introduction 
Xylotomy performing detailed studies on several years old wood reaches 
back to more than hundred years, still there are relatively few da ta available 
on the xylotomy of one of our most important woody cultivated plants : vine. 
I ts main reason is t h a t xylotomists have been interested primarily in industrially 
utilizable woods and only incidentally dealt with plants less impor tan t f rom 
the point of view of wood industry, e.g. vine. And even those dealing with the 
ana tomy of vine s tud ied mostly t h e structure of t he one-year-old cane; and 
though its wood s t ruc tu re is essentially identical with the s t ructure of the 
several years old wood, special s t u d y of the l a t t e r is not superfluous. 
The first da ta on the xylotomy of vine (V. vinifera) were presented by 
S A N I O ( 1 8 6 3 ) who included this p l an t in his taxonomic key. This work mentions 
the following cell t y p e s of vine wood: wood parenchyma, simple and septate 
xylem fibres, vessels a n d tracheids. There are two kinds of vessels, and tracheids 
differ f rom small-diameter vessels in being no t perforated. S C H M I D T ( 1 9 4 1 ) 
too wrote about t h e vine. According to his description it is characterized by 
the presence of vessels with large diameters, a ring-porous s t ructure of the 
growth-ring (though t h e author notes tha t of ten it is not along the boundary 
of the growth-ring t h a t the largest vessels are found) . The late wood is charac-
terized by radial g roups of small vessels. The walls of the vessels are of scalari-
form, while those of t he small-diameter vessels are often spirally thickened. 
Tyloses frequently occur. Wood parenchyma is sporadical, paratracheal . 
Medullary rays are somewhat heterogeneous, ve ry wide and high, and raphide 
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Table 1 
Dimensions of xylem elements in the old wood of various vine cultivars and species 
Dimensions of vessel e lements , (micron) Dimensions of wood f ibres , (micron) 
Dimensions of wood paren-
Site Cult iver 
Age 
wid th l eng th w i d t h length c h y m a cells (micron) 
Year 










































radia l t angen t ia l axial 
Katona- Malakoff izjum 6 283 8 x 12 237 650 176 514 32 12 18 989 432 719 1 0 - 2 5 1 4 - 3 2 1 7 - 6 3 
telep Mézes fehér 7 331 7 x 2 5 248 745 268 580 31 13 22 1002 280 699 1 8 - 2 5 1 4 - 3 5 1 8 - 5 3 
Ida 18 297 7 X 18 247 738 315 582 32 13 18 1075 309 635 20—28 2 0 - 3 5 2 5 - 5 2 
Charmand rouge 3 226 l l X 17 186 674 320 507 30 12 20 955 396 636 1 7 - 3 5 21—35 20—116 
Bernátli János 12 339 7X 17 271 742 282 567 23 10 18 1043 390 665 1 2 - 4 2 1 0 - 3 2 17—70 
Tarcal Furmint 12 252 7X12 230 756 167 400 36 9 24 1087 391 747 1 8 - 2 5 1 1 - 2 5 1 4 - 6 0 
Egei Mézes fehér 7 246 4 x 18 201 580 263 464 25 11 19 921 273 613 14—25 1 4 - 2 5 2 1 - 6 3 
Leányka 8 199 9 x 2 1 167 702 198 470 29 10 18 891 386 635 1 4 - 3 5 1 4 - 3 2 2 1 - 7 0 
Olaszrizling 6 255 1 1 x 2 1 199 741 204 567 30 13 23 1086 452 760 1 4 - 2 5 10—28 1 4 - 7 0 
Medoc noir 5 220 7X17 157 635 264 497 31 10 20 923 242 625 17—35 1 2 - 2 4 2 0 - 7 0 
Kékfrankos 3 223 5 X 11 193 608 345 565 34 12 22 892 302 609 14—30 1 4 - 3 5 1 7 - 1 0 6 
Budapest Szürkebarát 8 321 7X 17 218 593 282 472 23 12 17 930 335 624 11—25 1 4 - 2 8 3 5 - 7 0 
Hárslevelű 9 255 6 x 12 200 635 170 419 28 14 21 1006 429 691 14—28 1 4 - 2 8 3 5 - 4 2 
Piros szultán 8 349 9X 18 252 700 285 518 27 14 19 858 309 548 10—35 1 4 - 2 5 35—60 
Piros tramini 10 260 6 x 1 8 217 627 292 454 25 14 19 925 448 650 17—21 14—21 28—70 
Asti Barbara 35 273 6 x 17 203 526 166 343 24 11 17 844 447 638 1 0 - 1 4 1 4 - 1 7 1 7 - 4 7 
Taskent Basarabi 6 420 8X 18 336 730 218 511 28 11 20 1091 424 793 1 0 - 1 4 1 4 - 2 1 2 5 - 7 0 
Miklós- Izabella 33 320 6 x 2 0 279 726 429 584 36 9 21 1118 359 702 1 7 - 3 5 1 4 - 3 5 3 8 - 1 2 3 
telep 1 Portalis 25 327 8X 17 269 729 192 507 32 12 23 1027 567 812 12—35 9—35 35—141 
l.s.d. 5% 11 48 2 75 
Continued f rom Table 1 
Dimensions of r a y cells (micron) 
N u m b e r of cell-
rows in t h e 
medu l l a ry r a y 
rad ia l t angen t i a l 
axia l He igh t of 
medul la ry r a y 
N u m b e r 
of 
medul -
lary r a y 
per m m 






























































Katona- Malakoff izjum 104 72 85 35 19 28 30 16 22 23 18 21 28 i6 22 15 5 9.4 l l l l - o o 3.16 
telep Mézes fehér 80 51 67 26 17 22 23 17 20 21 17 18 32 15 22 17 2 9.6 350—oo 2.41 
Ida 99 84 93 18 12 15 21 16 18 18 13 16 29 13 21 18 3 9.6 410—oo 2.41 
Charmand rouge 132 102 112 21 15 18 25 16 19 26 16 19 29 15 21 13 3 8.4 847—oo 3.10 
Bernáth János 100 70 89 23 15 19 23 16 20 18 15 17 17 15 22 16 4 10.8 175—oo 2.84 
Tarcal Furmint 98 80 88 22 14 17 22 18 20 19 16 17 27 10 17 12 2 7.5 3 5 0 - 4 9 7 0 3.00 
Eger Mézes fehér 98 75 88 21 12 17 29 18 22 17 13 16 26 13 19 13 3 8.6 1130—oo 3.08 
Leányka 86 74 73 25 18 21 34 17 25 19 15 17 33 14 23 14 3 6.9 351—oo 3.16 
Olaszrizling 88 68 81 25 16 18 21 17 19 19 12 12 24 10 18 13 5 9.2 234—oo 3.42 
Medoc noir 95 68 80 26 17 21 25 17 19 21 16 18 34 12 23 12 1 7.9 1340—oo 3.91 
Kékfrankos 119 73 88 22 14 18 26 15 18 20 14 17 31 14 20 9 1 6.1 1200—oo 3.48 
Budapest Szürkebarát 101 74 88 33 19 24 24 16 20 21 11 16 25 13 18 14 2 8.8 OO 3.05 
Hárslevelű 100 72 85 34 19 26 30 15 20 21 11 18 29 15 22 13 2 7.3 1200—oo 3.00 
Piros szultán 103 67 82 37 22 27 29 18 24 21 15 19 28 13 21 13 4 8.7 820—oo 3.26 
Piros tramini 99 79 88 34 19 25 27 15 21 24 15 20 28 16 22 13 2 8.9 1232—oo 3.00 
Asti Barbara 107 85 92 24 14 18 25 16 20 19 14 17 27 15 21 21 5 12.7 205—2632 2.30 
Taskent Basarabi 145 101 120 20 12 16 26 17 22 25 16 19 31 11 21 12 3 7.7 1755—oo 2.62 
Miklós- Isabella 122 87 105 25 18 20 24 16 20 19 16 17 27 и 16 16 4 11.3 3000—oo 2.78 
telep Portalis 88 70 78 23 15 18 18 14 16 20 16 18 25 10 17 10 2 6.3 1 3 3 - 9 2 4 0 3.16 
l.s.d. 5% 8 3 3 2 4 1.7 0.30 
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bundles are often found in them. The most detailed description of vine wood is 
given by G R E G U S S ( 1 9 4 5 ) . The characteristic da t a are contained in the taxo-
nomic key, the detailed description and the Table. There is no possibility to 
repeat here the very precise descriptions, only s ta tements to be discussed or 
contradictory to t he da ta of o ther authors will be presented here. According 
to the taxonomic key the vessel clusters form a well distinguished ring of holes, 
while the description speaks of diffuse porous s t ructure , jus t as it is shown 
also by the Table. The small holes arranged radially in the late wood are joined 
b y quite a number of tracheids, while according to the Table there are no 
tracheids. The basic substance is a mass of xylem fibres. The height of the 
medullary ray m a y be several cm. In the radial section ray cells are lying 
parallelepipeds, b u t at the bounda ry of the growth-ring shorten and may 
become standing parallelepipeds. On the other hand , according to the Table 
t h e medullary rays are homogeneous, their number is 8 per 1 mm (in Schmidt's 
work less than 4), supplementary fibres are missing, paratracheal and meta-
t racheal parenchymae equally occur. 
According to earlier investigations of our own ( H E G E D Ű S 1 9 6 4 , 1 9 6 6 , 
1967) the growth-ring is rather diffuse porous. The basic substance of the wood 
consists of septate fibres with undivided supplementary fibres among them. 
There is a small amount of para t racheal parenchyma. Medullary rays are not 
completely homogeneous but no t decidedly heterogeneous either. 
In the course of our recent investigations we tried to f ind out whether 
the re were any xylotomic differences between the grapevine ( V. vinifera) 
varieties and whether they differed from other Vitis species. 
Materials and Methods 
Since obtaining old woody pa r t s of vine suitable for xylotomic examinations is not 
an easy task, we could not perform systematic comparative studies with identical varieties 
originating from different sites, and had to be satisfied wi th the available samples. Only 
node-free discs excised f rom several years old trunks or a rms of trellised vines are suitable 
for such examinations. We collected the following samples: 14 cultivars of V. vinifera from 
4 sites of Hungary, 1 cultivar of each of an Italian and Uzbek site, and, finally, two other 
Vitis species (V. labrusca and V. riparia) from a Hungarian site. Names and sites of varieties 
as well as the age of the examined wood par ts are shown in Table 1. There was only one variety 
obtained from two sites. 
We made cross-, tangential- and radial sections as well as macerates of all samples 
and performed examinations and measurements with them. Diameters of vessels, radial 
and tangential dimensions of ray cells as well as width and number per mm of rays were deter-
mined in the cross sections. Length of vessel elements, tangent ia l and axial dimensions of 
wood parenchyma cells, axial dimensions of ray cells as well as the height of the rays were 
measured in tangential longitudinal sections. Width and length of xylem fibres and length 
of a par t of the vessel elements were measured in the macerates. The number of measure-
ment s taken from the vessel elements per variety was 30 — 40, f rom ray cells, and concerning 
the width and number of rays, it was 20, and from fibres 30 — 180. As for the wood parenchyma 
cells only extreme values of dimensions were determined, since their shapes were greatly 
influenced by the adjacent vessels and because no significant differences were observed be-
tween the varieties; similarly, only dimension limits are given for the height of the medullary 
rays . In relation with the lat ter oo means tha t height exceeds 10 mm. 
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The examinations were performed on the external, youngest par t of all samples; in 
3 — 8 years old vines the outermost 1 — 2, while in older ones 1 — 3 growth-rings were studied; 
only in the wood macerate of t h e variety Isabella were the fibre dimensions of the outermost 
1 — 3 and the inner 20 — 25 growth-rings separately examined. 
Results 
The characterist ic w o o d s t ructure of V. vinifera was found in all samples 
(Figs 1 — 8). In this respec t t he V. labrusca (Isabella) a n d V. riparia (Por ta l is) 
samples were not d i f ferent either. W i d t h s of growth-rings are highly va ry ing . 
Even within t he same growth-r ing the wides t place is u sua l ly the mul t ip le of 
the nar rowes t one. In o u r measurements 120 and 4415 p are the e x t r e m e 
values of w id th of growth-r ings . The growth-r ing is usua l ly divided i n t o a 
wide early and a narrow l a t e wood. T h e early wood is d i f fuse porous, while in 
the late wood small d i a m e t e r vessels of oblong cross sect ion are found in rad ia l 
rows. In mos t cases these rows reach t h e boundary of t h e growth-ring a n d t h e 
vessels in t h e m decrease in diameter while approaching t h e boundary . Tangen-
tial dimensions of the vessels decrease t o a lower while r ad i a l ones to a h igher 
ex tent ; t h u s t racheae of 4 —11 p radial a n d 11 — 25 p t angen t i a l d iameter are 
found a t t h e boundary of t h e growth-ring. These are descr ibed by the a u t h o r s 
cited as hav ing also t r a che id s among t h e m . I t is a ques t ion extremely d i f f icul t 
to decide on, since the pe r fo ra t ion is general ly found on t h e radial wall being 
very na r row in the vessels of the late wood , t he pe r fo ra t ion is — of course — 
also very small and d i f f icu l t to detect. I n macerat ion i t is impossible to recog-
nise the perforat ion, as t h e elements l ay on their f l a t t angen t i a l sides while 
t he per fora t ion being on t h e perpendicular wall, cannot b e seen. In a rad ia l 
longitudinal section, on t h e other hand, per fora t ion was f o u n d in the na r rowes t 
component as well, which suggests t h a t i t is present even where we h a v e no t 
managed to recognise i t . O n this basis we t h i n k t h a t t h e r e are no t rache ids in 
the xylem of t he V. vinifera and related species. In the course of our examina -
tions described above no ladder-like pe r fo ra t ion was f o u n d which shows t h a t 
this t ype of perforat ion is v e r y rare in v ine and in t he severa l years old wood 
it may even be totally a b s e n t . We h a v e found growth-r ings with la te wood 
entirely missing in t h e m and also a na r row growth-r ing consisting of la te 
wood alone. 
The largest t r achea diameter (420 p) was measu red in a V. vinifera 
sample originat ing f rom t h e irrigated a rea of Taskent . T h e average d i ame te r 
size of t h e large vessels (pores) r anged f rom 157 to 336 p (l.s.d.: 11 p). 
As vessel diameters of "Mézes fehér" samples originating f r o m two sites were 
also signif icantly d i f ferent , we concluded t h a t this f e a t u r e is de termined b y 
ecological conditions r a t h e r than by t h e var ie ty or species. Vessel d iamete r s 
are largest in samples or ig inat ing f r o m t h e irrigated a reas of Taskent as well 
as f rom dr i f t -sand areas (Ka tona te lep , Miklóstelep), whi le smallest in those 
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Fig. 1. "Berná th J á n o s " cross section. Two growth-ring boundaries with a very narrow growth-
ring between, in which the early wood is almost entirely missing. Radial vessel rows (pore-rays), 
in cer ta in vessels tylose formation 
originating f r o m clay soils of Eger , and in t he Northern I t a l i an (Asti) samples 
whose site conditions are, however, hardly known. 
The highest variability in the length of the vessel elements (167 — 756 fj,) 
was observed in the " F u r m i n t " sample of Tarcal, but the means ranged only 
f rom 343 to 584 ц (l.s.d.: 48 ц). Comparison of the da t a of the individual 
varieties shows tha t samples wi th smaller vessel diameters are characterized 
also by shorter elements. Certainly, the samples obtained f r o m Katonatelep, 
Miklóstelep and Taskent were characterized by longer elements. Relationship 
between the wid th and length of elements of the same sample was examined 
too. In the "Mézesfehér" sample of Katonate lep 20 of each of the fibre-like, 
transitional and broad vessel elements were measured and t h e following d a t a 
obtained: 
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Fig. 2. "Basa rab i " cross section. Very wide vessels. Short ray cells are clearly seen in the late 
wood. In one of the vessels some tyloses 
average length of 12 — 49 /и wide fibre-like vessel elements 560 fi 
average length of 50 — 99 ft wide transi t ional vessel elements 448 fi 
average length of 100 —199 fi wide broad vessel elements 492 fi 
Fibre-like vessel elements were t he longest and the transit ional ones the 
shortest of all, hut the differences were no t as great as in other woody plants . 
Vessels in the heartwood are characteristically blocked with tyloses while in 
the sapwood this phenomenon is normally sporadical, and its mass occurrence 
is a pathological symptom. In certain vessels of the vine so called intracellular 
bars are present (Fig. 3) which radially traverse the vessel. Their mass occur-
rence is considered to be a virus symptom. 
The basic substance of wood does not in fact consist of real xylem fibres 
but of septa te fibres divided by t ransversal walls; however, due to their con-
taining living protoplasm they are considered as supplementary f ibres. This 
opinion is confirmed by the fact tha t towards the wood parenchyma transi t ional 
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Fig. 3. " I sabe l l a" cross section. Pore-rays. In one of the vessels intracellular bar 
types also occur. For pract ical reasons, however, we continue to call t hem 
wood fibres. The wood f ibres are 17—24 /л wide on the average (l.s.d.: 2 /л), 
b u t without a n y regularity found in the change of width, and 273 — 1118 p 
long, with an average length of 609 — 812 /л (l.s.d.: 75 [л). I t is remarkable t h a t 
the longest f ibres are found in the wood of V. riparia, bu t as this fibre length 
does not significantly differ f rom those of several vinifera varieties, it cannot 
be considered a feature characterist ic of the species. In some varieties (Furmint , 
Medoc noir, Kékfrankos) f ib re dimensions of several samples obtained f rom 
t h e same site were examined bu t no significant intravar ie ta l difference was 
found among t h e m . In the Isabel la strain of Miklóstelep f ibre dimensions of t h e 
ou te r younger and inner older wood were examined. According to the t en ta -
t ive examinations inner older wood fibres were both wider (22 /л) and 
longer (719 /л) t h a n tha t in t h e outer younger pa r t (20 and 686 p respectively). 
This difference is significant for the width bu t not for the length. Wood 
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Fig. 4. "Szürkebará t" tangential longitudinal section. The wide medullary rays seem to be 
groups of round cells. On the left a vessel is seen as transversing the medullary ray. The wide 
ladder-like pit-pattern of vessels on the lef t and in the middle suggests the presence of two 
ad jacen t vessels 
parenchyma occurs exclusively directly beside the vessels, and thus has a 
paratracheal posit ion. Its shape is determined by the adjacent vessel. Radial 
and tangential dimensions of parenchyma cells — ranging between 9 and 
42 fj, — are largely t h e same. Their axial measurements range from 14 to 141 
/г; here some var ie ta l differences m a y be observed. The upper values are lower 
in the vinifera var iet ies than in others (Isabella, Portalis). 
Vine xylem is characterized by wide and high medullary rays. 9— 21 is 
the highest, 1—5 t h e lowest wid th in cell rows of the rays, 6.1 —12.7 cell rows 
on the average (l .s.d.: 1.7 cell rows). Barbara , Isabella and Bernáth J ános 
excel in wide, Kékfrankos , Portalis and Leányka in narrow rays. Older samples 
seem to have wider rays but not in every case; site of origin too has undoubtedly 
some influence on th is property, as it is shown by the narrow medullary rays 
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Fig,. 5. "Szürkebará t" tangential longitudinal section. Medullary rays, vessels, sep ta te fibres 
and wood parenchyma can be seen 
of the Eger and Taskent samples; fu r the r , it may also be a varietal (species) 
character , as in the case of the narrow medullary rays of Portalis. When 
comparing the width of the medullary ray to t ha t of the inter-xylem, Szürke-
bará t with rays much narrower (which is, however, not adequately seen in the 
photos made for some other purpose) and Barbara with ones somewhat wider 
than the inter-xylem are varieties of extreme position. Medullary rays are far less 
high than in old woods in the one-year old cane, where they may extend to several 
internodes, thus their height can be expressed in decimeters. In old wood such 
high medullary rays are not present any longer, since secondary rays become 
lower and lower, on the one hand, and adjacent woods are transversally joined 
together and medullary rays thus divided into lower sections, on t h e other. 
During our present investigations medul lary rays lower than 1 m m were 
found in more than f i f ty percent of the samples, and there was only one sample 
(Szürkebarát) in which no medullary ray lower than 10 mm was found. There 
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Fig. 6. "Szürkebará t" tangential longitudinal section 
were th ree samples in which the uppermost value of ray height did not reach 
10 m m . Height t rends of medullary rays are probably influenced by differences 
in t he varieties apar t f rom the age of the vine. Number per mm of medullary 
rays is 2.30 — 3.91 (l.s.d.: 0.30). This value is largely in inverse proportion 
with t he width of the medullary rays. Ray cells have generally the shape of 
a lying prism (their radial dimension is the largest), but in the late wood, 
especially in the direct neighbourhood of the growth-ring boundary , they 
become considerably shorter in as much as their heights (axial dimensions) 
of ten exceed their radial dimensions, thus the cells are of standing position. 
The heterogeneous s t ructure of medullary rays is emphasized also by the pres-
ence of raphide idioblasts. These are generally characteristic of the medullary 
rays of vine, though during our investigations they were not found in the 
varieties Charmand rouge, Leányka, Medoc noir and Szürkebarát , and were 
found only at the edges of medullary rays in the varieties Olaszrizling, Basarabi 
and Portalis. In other varieties t hey are more or less f requent in the medullary 
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Fig. 7. "Fu rmin t " radial longitudinal section. On the left a medullary ray with a raphide 
idioblast in it (raphids fell out when the section was made). On the right: tracheae, wood 
parenchyma and septate fibres 
rays . The raphide-holders have also a radially lying position, 70 176 ц (an 
average of 116 fx) radial, 25 — 70 (an average of 44) и tangential and 25 — 70 
(an average of 44) fi axial dimensions; thus the two lat ter dimensions are 
near ly the same. Radial dimensions of normal ray cells are 67 120 fx in the 
ear ly wood, 15 — 28 ц in the la te wood; tangential dimensions are 16 — 24 /х 
in t he early wood and 16 21 ц in the late wood; and axial dimension (height) 
is 16—23 / X . In t h e early wood t h e tangential dimension too is generally some-
w h a t larger t han in the late wood (with the exception of Portalis). Tangential 
a n d axial dimensions of ray cells are largely the same. Raphide-holders exceed 
normal ray cells primarily in tangent ia l and axial dimensions, hut in most 
cases in radial dimension too. All these suggest tha t the medullary ray of the 
v ine is not of entirely homogeneous structure, but cannot be considered as 
typical ly heterogeneous either. 
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Fig. 8. " F u r m i n t " radial longitudinal section. On the right: medullary ray ; on the left: wood 
parenchyma, vessels and septate fibres. From the pa t te rn of the pits of the large vessel i t 
can be seen that here the vessel is ad jacent to wood parenchyma cells 
Results and Discussion 
Wood s t ructure of t h e several years old vine (which is the subjec t of 
xylotomy) fo r the main fea tures corresponds to t h a t of t h e one year old cane . 
The m a j o r differences a re : in the second and subsequent yea r s unevenness in 
s t ructure of the wood originat ing f r o m dorsiventral i ty of t h e cane g radua l ly 
disappears. On the f la t a n d canaled side of t he cane a low number of vessels 
with small diameters, whi le on the dorsal and ventra l sides a considerable 
number of vessels wi th large d iameters are found in t h e wood ( H E G E D Ű S 
1 9 6 0 ) . Growth-rings are n o t uni formly wide in the subsequen t years e i ther 
( H E G E D Ű S 1 9 6 4 ) , bu t th i s unevenness is influenced by p run ing to a h igh 
extent , a n d distr ibution of vessels is more or less uniform. T h e relative q u a n t i t y 
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of fibres decreased in t h e wood during the following years, and vessel-free 
wood similar to that of t h e one-year-old cane was no t found. 
According to M E T C A L F E ' S classification ( 1 9 5 0 ) major i ty of the samples 
contain vessels with small , medium and large diameters; large vessels are 
absent only in the sample of Leányka. Average fibre length does not exceed 
the length of short f ibres (900 FI). 
One of the most interesting question concerning the wood s t ructure of 
vine is the presence or absence of traclieids. S A N I O ( 1 8 6 3 ) pointed out t h a t 
tracheids differ from small diameter vessels only in being not perforated. 
According to G R E G U S S ' description ( 1 9 4 5 ) there are m a n y tracheids in the late 
wood but his table does no t show any. The difficulties of clarifying this ques-
tion have already been pointed out. Therefore, though we have not managed 
to find perforat ion in each water-transporting element examined, in our 
opinion the re are no t racheids in the wood of the vine. 
According to S C H M I D T ( 1 9 4 1 ) pores in the growth-ring are arranged in 
a ring, though often the largest vessel diameters are not found along the bound-
ary of the growth-ring. I n G R E G U S S ' ( 1 9 4 5 ) taxonomic key the growth-ring 
is ring-porous, while both in his detailed description and table it is diffuse-
porous. According to H E G E D Ű S ( 1 9 6 4 , 1 9 6 6 , 1 9 6 7 ) growth-rings are diffuse-
porous. Our present investigations have confirmed t he lat ter opinion. The 
growth-ring is generally diffuse-porous, only sometimes, when the growth-
ring consists of a narrow early and relatively wide late wood seems it to be 
ring-porous. 
According to Schmidt and Hegedűs vine wood is characterized by a low 
amount of paratracheal parenchyma. Greguss describes a fairly f requent 
occurrence of parenchyma cells among t he xylem fibres and joined to the 
vessels; his tab le shows t h e presence of bo th paratracheal and metatracheal 
parenchymae. Our present investigations have proved Schmidt 's and Hegedűs ' 
statements correct, that is, wood parenchyma occurs only in the closest vicinity 
of vessels. 
The height of the medul lary rays is described as 1 5 mm by Schmidt , 
as several m m by Greguss' taxonomic key, and as several cm by his detailed 
description. Hegedűs considers the medullary rays to be several min high. 
According to our present investigations many-cm height of the medullary ray 
in several years old wood is an overestimate. In the ma jo r i ty of the samples 
medullary rays lower than 1 mm and higher than 10 mm equally occur. 
As to t he homogeneity of rays there are not serious contradictions. Schmidt 
describes them as slightly heterogeneous. In Greguss' description ray cells 
mostly have a lying position, though near the boundary of the growth-ring 
they may he of standing posit ion as well, and in his table medullary rays are 
shown as homogeneous. Hegedűs considers them as not quite homogeneous 
and not definitely heterogeneous either. There is no doubt tha t some hetero-
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geneity in the s tructure of the medullary ray can be observed, but it is no t 
as marked as in those woody p lan t species for which this t e r m was created. 
In Greguss' Table the number of medullary rays per mm is 8, in Schmidt 's 
work less t han 4, while in our own investigations we have found them to agree 
with Schmidt 's da ta , tha t is t o be 2.30 3.91. 
The difficulty of qualifying xylem fibres lays in fibre-like components 
of wood being not classified qui te consequently. If Sanio's definition of wood 
fibre being a lifeless component filled with air is accepted, t he fibre-like com-
ponent of vine wood cannot be considered as t rue xylem fibre, since it contains 
living protoplasm. On the other hand, in Sanio's work the supplementary f ib re 
is a living fibre-like element. Bu t the supplementary fibre concerning its wall 
s t ructure is a transit ion to t he wood parenchyma. Such components can be 
found in vine wood too, hut the typical septate f ibre is not like t h a t . The typical 
septate f ibre of the vine has a thick wall with or without a t iny tertiary spiral 
thickening on the inner side and very narrow slit-like pits. Supplementary 
fibres have somewhat larger diameters and large pits on their walls (similarly 
to the wood parenchyma). Therefore in our opinion Sanio's definition should 
be rejected and wood fibre be determined as follows: wood f ib re is an elongat-
ed, thick-walled living or lifeless element sharpened at t he ends, with ve ry 
narrow slit-like pits on its wall. Thus, wood f ibre of the vine can be called a 
living septate wood fibre wi thout any difficulty. 
As for the dimensional differences in the structure of the wood it was 
found tha t in all dimensions examined there were significant differences be-
tween the samples. Since the varieties collected from different sites were no t 
identical it could not be mathematical ly proved whether it was variety or 
site tha t primarily caused t he differences. The fact, however, tha t the t w o 
"Mézesfehér" samples originating from two sites differed in 8 dimensions sig-
nificantly and only in 3 ( tangential dimension of ray cell in the early wood, 
axial dimension of ray cell and width of medullary ray) non-significantly, 
suggests t h a t it is the ecological factors t h a t primarily determine the dimen-
sional differences. The two non-vinifera varieties: V. labrusca (Isabella) and 
V. riparia (Portalis) do not differ from the other samples to a higher ex t en t 
than the other samples differ f rom each other , that is, no feature showing 
definite differences between t he species could be found. Thus we can d raw 
the conclusion t ha t concerning the s t ructure of the several years old xy lem 
V. vinifera does not differ f rom the closely related species examined. 
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POLLEN PRODUCTION AND ANTHER EXTRUSION OF 
WHEAT (TRITICUM AESTIVUM L. EM THELL.) 
By 
J . M I L O H N I C , M . J O S T 
I N S T I T U T E F O R B R E E D I N G A N D P R O D U C T I O N O F F I E L D C R O P S OF T H E 
A G R I C U L T U R A L FACULTY, U N I V E R S I T Y OF Z A G R E B , Z A G R E B 
A good pollinator in hybrid wheat production, besides favourable combining 
ability and fertility restoration properties, should possess high pollen product ivi ty 
and ability to extrude anthers. Efficiency of pollen production and speed a n d intensity 
of anther extrusion was studied in 26 varieties in 1968 and 1969. The variet ies signifi-
cantly differed in: per cent and speed of anthers extruded, size of anthers, a n d in num-
ber of pollen grains/anther. Correlation coefficient between anther length a n d number 
of pollen grains/anther amounts to 0.87 and between anther width and number of 
pollen grains/anther 0.54. On selecting genotypes with larger anthers, product ion of 
pollen grains per anther increases. 
There is a significant positive correlation between length of vegetation and anther 
length (n = 0.57); bu t not between length of vegetation and width of anthers (n = 0.13). 
We could not f ind correlation between per cent of anthers extruded and o the r characters 
studied. 
The results obtained might be useful in choosing the favourable pollinators 
and in synchronizing the flowering of parental pairs in hybrid seed product ion . 
Introduction 
Economic product ion of h y b r i d w h e a t seed largely depends u p o n inten-
si ty of cross poll inat ion. Seed set pe rcen tage of m a t e r n a l p lants w i t h sterile 
pollen is influenced b y env i ronmenta l conditions dur ing f lowering period, as 
well as b y a n u m b e r of character is t ics of hybr id components . Accordingly, 
g rea t differences in seed setting in p l a n t s wi th sterile pollen have n o t surprised 
research workers in the i r studies e f fec ted so far . Thus , W I L S O N — R o s s ( 1 9 6 2 ) 
obta ined 72.6 per cen t seed set on male sterile p lan t s with Ae. ovata type of 
s ter i l i ty . P O R T E R et al. ( 1 9 6 5 ) a t t a i n e d 1 . 8 to 1 4 . 1 pe r cent seed se t on male 
sterile p lan ts wi th Ae. ovata and Ae. caudata cy toplasm, K H E R D E et al. ( 1 9 6 7 ) 
obta ined seed set t ing f rom 2 to 6 1 pe r cent in 1 9 6 4 , and 2 — 2 8 p e r cent seed 
set t ing in t he year 1965, s tudying 45 poll inators wi th three types of sterility. 
B I T Z E R — P A T T E R S O N ( 1 9 6 7 ) have f o u n d t h a t seed se t t ing on hand-emascula ted 
p l an t s depends direct ly on pollen load in the air dur ing f lowering, and the 
seed set t ing ranged f r o m 3 9 — 6 6 p e r cen t for the poores t pol l inator t o 5 8 — 9 1 
per cent for t he bes t pollinator. R A J K I ( 1 9 6 2 ) obta ined the highest seed setting 
percentages wi th th ree anthers, w h e n poll inating emasculated w h e a t spikes 
wi th 1—2 and 3 anthers . 
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I n general we can draw the conclusion t h a t apart f rom other factors, 
the pollen load in t h e air during flowering of ma te rna l plants has large influence 
on t h e cross poll ination intensity. The pollen load in the air depends on the 
q u a n t i t y of pollen produced per anther and on the number of anthers per 
un i t area. Therefore, good poll inator in hybrid production, besides favourably 
combining ability a n d fertility restorat ion p roper ty , should possess high pollen 
product iv i ty and abi l i ty to ex t rude anthers. C A H N ( 1 9 2 5 ) was t he first research 
worker who established significant differences in the anther length and the 
pollen grain n u m b e r in varieties Kota and Marquis. K H E R D E et al. ( 1 9 6 7 ) 
found reasonable difference in t h e length and width of anthers among 45 
pollinators. Soft red winter whea ts had anthers longer and wider than t h a t 
of o the r classes. J O P P A et al. ( 1 9 6 8 ) found differences among 1 1 varieties of 
ha rd red spring a n d 3 durum whea t s with respect to the n u m b e r of pollen 
grains per anther, percentage of an ther extrusion and some other characters. 
Pollen grain number per anther ranged from 2 . 6 8 7 to 3 . 8 6 7 ; and anther extru-
sion f rom 22 to 72 pe r cent. Amoun t of pollen extruded can be predicted for 
a va r i e ty based on percentage of anther extrusion, pollen grain number per 
an the r and number of fertile f lore ts per uni t area. 
I n our studies we tried to f ind efficiency of production, speed and inten-
sity of pollen extrus ion for some varieties, which could be used as pollinators 
in hybr id seed product ion. 
Materials and Methods 
26 varieties were used in experiments conducted in 1969, whilst the speed of anther 
extrusion was determined only in 4 varieties in 1968 and 1969. All the varieties investigated 
are winter types; however, they differ very much in m a n y characters, particularly in view 
of t he length of vegetat ion. Plants for these studies were grown on small plots consisting of 
five 2-m rows, with row distance of 20 cms. The following methods were applied in our 
studies: 
Anther extrusion. During heading of each variety 20 spikes were marked at the stage 
when the spike base was approximately 1 cm out of the t o p leaf sleeve. Nine days afterwards, 
the marked spikes were cu t down and t h e number of an thers was counted in the primary, 
secondary and tert iary florets of each spikelet. Per cent anthers extruded was calculated 
as follows: 
(27 unextruded anthers/20 heads 
per cent extrusion = 1 — X 100 
3 X (27 fertile florets/20 heads) 
In varieties San Pastore, Etoile de Choisy, Abbondanza and Bánkuti 1201, 80 spikes 
were marked in 1968, a n d 60 spikes in 1969; and the number of anthers extruded was counted 
3, 6, 9 and 12 days a f t e r heading. 
Size of anthers. F r o m each variety we have randomly taken 10 spikes. From one floret, 
and th is refers to the pr imary , secondary and tertiary f lorets , near the centre of each spike 
2 an thers were excised a t the stage just prior to dehiscence and their length and width were 
measured. The measurements were done under a binocular microscope using a micrometer 
eye piece. If anthers h a d already dehisced, new samples f r o m the same spike but from the 
next lower spikelet were taken. 
Pollen grains/anther. We used the method of P E D E R S O N — J O H A N S E N — J O R G E N S E N 
(1961) modified by J O P P A — M C N E A L — B E R G (1968). 16 an thers were excised f rom two spikes 
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jus t prior to flowering and placed in a 4-ml vial, containing 2 ml of 1 per cent aceto carmine 
and f ive small glass beads. The vials were stoppered and shaken vigorously unti l all pollen 
grains had been dislodged f rom the anthers. F rom each variety we made 5 samples of this 
kind. From each specimen 8 small samples were placed beneath the cover slip of a standard 
hemocymeter. The pollen grains were counted in each of eight 1.0-mm2 cells, and then con-
verted to total pollen grains/anther. 
Results and Discussion 
Conditions were favourab le for t h e growth of t h e material s tud ied in 
bo th t h e years . The c l imat ic condit ions during t he f lowering per iod in 1968 
were unfavourab le for cross poll ination due to high t empera tu res . I n t h e year 
1969 t h e weather condi t ions were b y f a r more sa t i s fac tory t h a n in 1968. 
However , early, med ium early and l a te varieties d i f fered evidently. I n general, 
heading in 1969 for all variet ies was approximate ly 10 days later in compar-
ison t o 1968. 
Anther extrusion. Variet ies d i f fered considerably in the p e r cent of 
an the r s ex t ruded. Var i e ty Frances t h a d t h e lowest pe r cen t of anthers ext ruded 
(32.2 per cent); B á n k u t i 1201 — the highes t (86.3 pe r cent) . For t h e ma jo r i ty 
of var ie t ies studied in 1969 the pe rcen tage of an ther extrusion ranges between 
60 — 70 (Table 1). Var ie t ies with higher per cent of a n t h e r s extrusion a r e likely 
to be b e t t e r poll inators, as well. This would be examined in our f u r t h e r resear-
ches. Almost for all t h e variet ies inves t iga ted , the a m o u n t of anthers ext ruded 
f r o m t h e pr imary and secondary f lo re t s is approx imate ly the same, although 
considerably higher in comparison t o o ther f lorets in spikelet. 
F o r efficient p roduc t ion of h y b r i d wheat seed, b o t h the pe rcen tage and 
speed of an ther ex t rus ion af ter head ing are of g rea t impor tance . Resul t s of 
the s tudies performed in t he course of t h e two years on 4 varieties a re present-
ed in Table 2 and Fig . 1. The var ie t ies differed v e r y much in t h e speed of 
a n t h e r extrusion, too . T h e highest speed of an the r extrusion was found in 
the v a r i e t y Bánkut i 1201, which, 3 days a f te r heading, h a d 4.8 per c e n t anther 
ext rus ion in 1968, a n d 48.8. per cen t in the year 1969. The r ema in ing three 
variet ies are much slower with regard t o anther ex t rus ion , and 3 days after 
heading, Abbondanza ex t ruded no an the r , in bo th 1968 and 1969. Varieties 
Abbondanza and San Pas to r e have approximate ly t h e same speed of anther 
ext rus ion, and the h ighes t an ther extrus ion pe rcen tage is a t t a ined between 
6 and 9 days af ter head ing . Varie ty Etoi le de Choisy is between S a n Pastore 
and B á n k u t i 1201, so f a r as speed of an ther ex t rus ion is concerned. For all 
t h e var ie t ies s tudied, t h e percentage of anther ex t rus ion 9 days a f t e r heading 
remains t he same or increases s l ight ly. In 1969, therefore , a n t h e r extrusion 
12 days a f te r heading was not measured . When select ing the p a r e n t a l pairs, 
t h e var ie ta l differences are to be considered in order t o synchronize t h e flower-
ing t ime with pol l inat ion and seed set t ing. 
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Table 1 











N u m b e r of 
pol len grains/ 
a n t h e r 
A n t h e r s 
e x t r u d e d , 
per cen t 
Date of 
heading 
San Pastore 3.67 0.79 2031 58.3 16.5 
A—3—M 3.81 0.91 2031 63.8 17.5 
К—70—M 4.03 0.85 2562 69.7 18.5 
B á n k ú t i 1201 4.03 0.90 2469 86.3 22.5 
Chris 4.05 0.86 2531 71.1 16.5 
H—303 4.07 0.94 2687 62.7 17.5 
Abbondanza 4.10 0.89 2250 75.0 18.5 
Libellula 4.18 0.87 2656 — 17.5 
Castor 4.18 0.87 2781 61.2 26.5 
3 0 7 — A - I 4.20 0.87 3312 60.3 16.5 
Etoi le de Choisy 4.21 0.90 2406 67.8 19.5 
Mar t in 4.28 0.88 2593 46.4 28.5 
Prof . Marchai 4.36 0.93 2781 42.8 29.5 
R a n k a 4.38 0.98 2406 42.3 17.5 
S—60— 1 1 - R 4.40 0.98 3187 75.1 21.5 
Gudin 4.53 0.91 3937 65.9 28.5 
Cleo 4.54 0.91 3031 37.1 25.5 
Frances t 4.63 0.88 3312 32.2 30.5 
Abel 4.63 0.90 2781 50.7 27.5 
Dranhofer Kolben 4.68 0.90 3187 67.2 28.5 
Zg—3805/65 4.71 0.92 3812 70.8 17.5 
К—111—M 4.73 0.94 3969 71.1 17.5 
Mironovskaya 808 4.76 0.93 3625 65.1 26.5 
Busa rd 4.80 0.93 3250 48.0 30.5 
Weigue 5.05 0.90 3750 62.3 4.6 
Pr imepi 5.25 1.01 5094 59.6 25.5 
LSD - 5% 0.14 0.05 562 11.9 
1% 0.18 0.07 750 15.6 
Size of anthers. Significant differences in an the r length and width were 
recorded for the variet ies studied (Table 1). The smallest an thers are of San 
Pas to re , and the biggest of Pr imepi . Correlation coefficient between anther 
l eng th and width amounts to 0 .59; this indicated tha t the longest anthers 
are also the widest. K H E R D E et al. ( 1 9 6 7 ) found for these characters the corre-
la t ion coefficient of 0.48. The mean size of anthers for all the varieties examined 
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Table 2 
Per cent anthers extruded at 3, 6, 9, and 12 days after heading, in 1968—1969 
Variety 
Days af ter heading 
3 days 6 days 9 d a y s 12 d a y s 
1968 1969 1968 1969 1969 1968 1968 1969 
San Pastore 0 . 0 0 9.17 15.26 19.02 62.59 58.33 62.46 — 
Etoile de Choisy 3.88 0 . 0 0 69.41 30.24 74.89 67.77 75.78 — 
Abbondanza 0 . 0 0 0 . 0 0 13.31 9.39 74.49 75.00 80.43 — 
Bánkuti 1201 4.85 48.83 66.80 76.03 78.43 86.27 81.49 — 
100 
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Fig. 1. Per cent of extruded anthers at 3, 6, 9 and 12 days af ter heading, in 1968 — 1969. 
(1 = Abbondanza, 2 = San Pastore, 3 = Etoile de Choisy, 4 = Bánkuti 1201) 
by K H E R D E and collaborators was smaller than the one shown by our results. 
They determined the mean length as 3.87 mm, the wid th 0.80 for 45 varieties 
measured. According to our results t h e mean anther length for 26 varieties 
examined was 4.39 mm, the width 0.90 mm. We suppose the main reason for 
t he differences lies in the fact t ha t K H E R D E and collaborators determined size 
of anthers which were previously f ixed in the FAA solution, while in our studies 
fresh anthers were measured. 
Anthers from the primary and secondary f lorets do not va ry in size. 
Accordingly, the mean anther length f rom the p r imary floret was 4.41, and 
from the secondary f loret 4.37 mm. The anther wid th of the p r imary floret 
was 0.91; of the secondary floret 0.89 mm. However, anthers of t he tert iary 
f loret were significantly smaller in relation to an thers of the pr imary and 
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secondary florets. The mean a n t h e r length of the tert iary f loret (for all varieties) 
amoun ted to 4.02; the width 0.78 mm. 
Number of pollen grains I anthers. Varieties significantly varied in number 
of pollen grains/anthers. The lowest number of pollen grains/antliers was in 
t h e varieties San Pastore and A-3-N (2.031), and the highest in Primepi 
(5.094). The l a t t e r variety marked ly exceeds all the varieties examined in 
size of anthers and number of pollen grains/anthers. All the variet ies measured 
h a d pollen grains number /anthers below 4.000, except Pr imepi with 5.094. 
Varieties w i t h larger an the r s have also more pollen grains/anthers. 
Correlation coefficient between anther length and number of pollen grains/ 
a n t h e r s amounts t o 0.87; between anther width and number of pollen grains/ 
a n t h e r s 0.54 (Tabic 3). On selecting genotypes wi th larger anthers , production 
of pollen per an the r increases. 
Table 3 
Simple correlation coefficients (r) for five characteristics observed in 1969 







Leng th of anthers 0.59++ / 0.87+ + 0.57+ + 0.02 
W i d t h of anthers 
— 0.54+ + 0.13 0 . 0 1 
Pollen grains/anther 
— — 
0.36 0 . 0 0 
Vegetation period 
— — — 
0.18 
There is posi t ive correlation between length of vegetat ion and anther 
l eng th (r = 0.57). La t e r varieties h a v e larger (longer) anthers, and more pollen 
grains/anthers (r = 0.36). These results are to be verified th rough several 
yea rs or at more locations in order to determine the effect of weather condi-
t ions upon the correlation ratio obtained. In this year, might be, climatic 
condit ions were more satisfactory for development of anthers in late varieties, 
t h a t is to say, unfavourable for ear ly varieties. 
W e could n o t determine correlation between percentage of anther 
ext rus ion and other characters s tudied, i.e. length and wid th of anthers, 
n u m b e r of pollen grains per an thers and length of vegetation (Table 3). 
Although results of one year studies are presented, and these should be 
checked in the next years, nevertheless, they might be useful in choosing the 
favourable pollinators and in synchronizing the flowering of parental pairs 
for hybr id seed product ion. 
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TEST ON TERPENOIDS PRESENT IN PARTS OF 
CORIANDRUM SATIVUM L. 
I I I . HISTOLOGY OF THE DEVELOPING STRUCTURES 
OF CORIANDRUM SATIVUM L. VAR. " L U Ő " 
AND P R O P E R T I E S OF VOLATILE OIL CANALS 
B y 
Z s . L A S S Á N Y I , С . L Ő R I N C Z 
NATIONAL INSTITUTE FOR AGRICULTURAL QUALITY TESTING AND SCIENTIFIC RESEARCH INSTITUTE FOR 
MEDICINAL PLANTS, BUDAPEST 
Histological investigations were carried out on Coriandrum sativum L. var. 
" L u c " in the course of ontogenesis. I t was established t h a t t he volatile oil canals of 
vegetative organs and t h e epithelial cells of the peripheral canals of the f ru i t are not 
suberized. Moreover deviat ion can be found only as regards the i r topography and size. 
In contrast with this, t h e epithelial cells of the inner canals of the fruit are suberized. 
Introduction 
The composition of volatile oil in t h e coriander changes dur ing onto-
genesis. In the course of our invest igat ions the vo la t i l e oil of per icarp and 
seedling of Coriandrum sativum var . " L u c " was f i r s t s tudied ( L A S S Á N Y I — 
L Ő R I N C Z 1967) followed b y studies on t h e changes of linalool and aldehydes 
wi th th in- layer chromatographic a n d histochemical methods ( L A S S Á N Y I — 
L Ő R I N C Z 1968). 
This paper deals w i t h the deve lopment of volat i le oil canals in connec-
tion wi th histology. 
The Umbelliferae f ami ly is re la t ive ly uniform there fore m a n y similar-
ities are to he found in t h e developed s t ructures of cor iander for example in 
Aegopodium podagraria L . ( K O R T A 1962), as regards r o o t s t ructure format ion 
to fennel ( B R U C H 1956, R 0 R D A M 1966), in the organiza t ion of the f lower , or 
t he f ru i t to Heracleum mantegazzianum ( K O V Á C S 1966) or to Foeniculum 
vulgare ( S Á R K Á N Y 1964). H A C C I U S — R E T Z (1955 — 56) studied the seedlings 
— among them also cor iander — belonging to the Umbelliferae fami ly , f rom a 
morphological and ana tomica l point of view. As r ega rds the s t ruc tu re of the 
developed plant t issues m o r e in format ion can be f o u n d in M E T C A L F — C H A L K ' S 
book (1950). A microscopical descr ipt ion of the r ipe f r u i t can be found in 
Pharmacopoeias (e.g. Pharmacopoe ia Hung . Ed. V. 1954, Gosudarstvennaya 
Farmacopeya S . S . S . R . E d . IX . 1961). Valuable d a t a on volatile oil canals 
are given in B O R O T Y N S K A ' S (1956) w o r k . 
Acta Agronomica Acadcmiae Scientiarum Hungaricae 19, 1970 
2 6 Z S . LASSÁNYI and C. I .ÖRINCZ 
Mater ia ls and Methods 
Our test ma te r i a l was the h igh volati le oil conta ining coriander v a r i e t y " L u i " cul t iva ted 
a t t he Budakalász Experimental S t a t i o n of the Scientif ic Research I n s t i t u t e for Medicinal 
P l a n t s in 1965 a n d 1966. 
In 1965 t h e p lan t s were f looded b y the Danube in the flowering per iod . In 1966, ne i ther 
t h e Danube nor s ignif icant insect d a m a g e , or disease af fec ted the expe r imen t . 
Sowing was done in both y e a r s in the op t imum time. The d i s t ance between the rows 
w a s 40 cm. 
The t ime a n d marking of t h e 1966 investigation material a re indica ted in Table 1. 
I t should be men t ioned , that the p l a n t s were collected a t equally deve loped stages in 1965. 
T h e plants were used for destination of volatile oil and liistochemical a n d histological exami-
nat ions . For the histological test, t h e mater ia l was f ixed in Navashin f lu id (SÁRKÁNY—SZÁLAI 
1964). One par t of t h e fixed material w a s embedded in pa ra f f in in the u sua l way. The thickness 
of t he sections was 13 —15 ft.The sect ions were stained w i t h Ehrlich's hema toxy l in and m o u n t e d 
i n Canada balsam. T h e other par t w a s embedded in polyoxatene s t e a r a t e (LASSÁNYI 1967). 
T h e material r insed f rom the f i x a t i v e was placed in a watery solution of polyoxatene 1500 
a n d changed daily. T h e quanti ty of polyoxatene 1500 in the solution w a s raised daily (5, 10, 
15, 20, 50, 70 per cen t ) and at 70 per c e n t the material unde r test was p laced in the previously 
me l t ed mixture of 2/3 polyoxatene 1500 and 1/3 polyoxatene stearate and f ina l ly in the mix tu re 
of t h e two substances in the same p ropor t ion . The embedding was pe r fo rmed in a the rmos ta t 
k e p t a t 37 —40°C till addition of t h e polyoxatene s t ea ra t e and then a t 50—55°C. 
To affixing t h e sections (RIOPEL — SPURR 1962) a mixture of ge la t in , water, glycerin 
a n d phenol ( 5 : 1 2 0 : 4 0 : 2 ) was u s e d . According to R E I D — S A R A N T A K O S ( 1 9 6 6 ) the slides 
w i t h the sections were held over boi l ing waterbath . The adhesion of the sect ions can be helped 
b y placing formalin in open vessels in a thermosta t of 3 7 — 4 0 ° C and keep ing the preparat ions 
t h e r e over night. A f t e r rinsing the sec t ions arc stained w i t h 1 per cent to lu id ine blue solution 
a n d mounted wi th polyvinyl alcoholic mix tu re according to S P U R R ( 1 9 5 4 ) (composition: 4 0 g 
dist i l led water, 34 g cadmium iodide, 18 g polyvinyl alcohol and 8 g f ruc tose) . Thicker sec-
t i o n s were prepared wi th this m e t h o d 18 p. 
The suberizat ion could be d e m o n s t r a t e d by s ta in ing with alcoholic S u d a n IV. F reehand 
sec t ions were also p repared in order t o ge t more informat ion in this way t h a n by serial section. 
Results and Discussion 
The root of coriander has a diarch s t ruc tu re . Pr imary vola t i le oil canals 
c a n be found even a t the l ignif icat ion of t he protoxylem. These (in cross-
sec t ion appear in a semi circle) a r e lined by 3 or 4 epithelial cells and are ar-
r a n g e d in the per icambium. A t t h e beginning t h e endodermis has casparian-
s t r i p and a few rows of p a r e n c h y m a are f o u n d the ex te rna l p a r t of which 
is covered by a rhizoderm. W i t h t h e thickening of the root t h e pr imary endo-
d e r m is t r ans formed into secondary endoderm, i.e. the endoderm cells suberize 
ci rcular ly and t u r n a Sudan IV r ed colour (s tage 3) in add i t i on , the volati le 
oil canals begin t o f la t ten, t h e p r i m a r y cortex comes off. T h e paracambium 
f o r m s in the per icambium s imilar ly to most dicotyledons ( E S A U 1 9 6 0 , K A U S S -
M A N N 1 9 6 3 ) . 
In the course of cambial a c t i v i t y new volat i le oil canals develop in groups 
a n d are arranged incircles. In o lder roots similarly t o the Aegopodium podagraria 
r oo t ( K O R T A 1962) rexigenous intercel lular spaces are found in t h e secondary 
c o r t e x (Fig. 1). T h e tissue a r r a n g e m e n t is similar in a large p a r t of the hypo-
co ty l , showing a r oo t structure e x c e p t tha t it is covered with rh izoderms instead 
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Table 1 
Dates and serial numbers of the material 
No. Date of 
sampling 
Developmental s tage of the p l a n t 
1 IV. 8 With two cotyledons 
2 IV. 15 With one foliage leaf 
3 IV. 22 With two foliage leaves 
4 IV. 29 With three foliage leaves 
5 V. 6 With four foliage leaves and one leaflet 
6 V. 11 With five foliage leaves and one leaflet 
7 V. 20 Shooting up, the cotyledons begin to wilt 




VI. 3 J Flowering begins 
11 VI. 7 The main umbel is in full bloom 
12 VI. 10 The plant is in full bloom 
13 VI. 14 The formation of the green f ru i t in the main umbel 
14 VI. 20 The formation of the green f ru i t in the 1, 2, 3 branchings 
15 VI. 23 The main umbel is yellowish-green 
16 VI. 28 
17 VII . 1 
18 VII . 5 The lateral umbels begin to get yellow 
19 VII . 8 
20 VII . 12 
21 VII . 15 The lower leaves begin to get yellow, the fruit of the main umbel 
to ripen 
22 VII . 19 Half of the plant is partly dried, 20% ripe fruit 
23 VII . 22 The plant is dried in 90%, the ripe fruit is 70 per cent 
24 VII . 28 The plant is dried, the fruit is r ipe 
of epidermis. The diarch structure tu rns into the collateral bundles only in 
the topper pa r t as described by H A C C I U S — R E T Z (1955 — 56) (Fig. 2). The 
rapid formation of the secondary volati le oil canals is connected w i t h the 
speedy development of the overground parts . 
In the lower par t of the stem, t he foliage is r a the r close to each other 
(short internode), later t he plant shoots u p (stage 7). This is also reflected 
by the appearance of t he tissue. The exter ior of the shor t internode is covered 
with epidernis, below in cross-section a few rows of chlorechyma and volatile 
oil canals can be found, however their course is not so regular as t h a t in the 
long internodes. The vascular system is in bundles b u t as bundles, decurrent 
from the leaves join the vascular system of the stem bigger and smaller bundles 
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can be seen. I t is interesting that in the transition f rom hypocotyl to the 
stem, volatile oil canals c a n n o t be found in the parenychmatous pith, these 
only appear in the higher levels and branch, ending in blind alleys. Fu r the r up 
still they run horizontally and do not anastomize each other. 
In the long internodes under the epidermis, the collenchyina and chlo-
renchyma a l t e rna te in bundles . The collenchyma is found nea r the big bundles 
followed by a circle of the vascular bundles, bigger pr imary bundles a l t e rna te 
wi th smaller secondary ones and between t h e m an interfascicular cambium is 
found. When t h e fascicular cambium and the interfascicular cambium h a v e 
finished their act iv i ty they t u r n into sclerenchyma and a lignified fixing r ing 
develops in t he i r place (Fig. 3). The volatile oil canals are arranged between 
t h e phloem of t h e big bundles and the collenchyma. They grow acropetally 
a n d the number of the epithelial cells is 13 —18. The pi th is parenchyma-
t o u s with cells which round off la te r and schizogenous intercellular spaces f o r m 
in the corners. T h e pith later breaks in the lower internodes and at this t i m e 
m a n y of the volat i le oil canals inside are destroyed. 
Altough t h e r e is heterophylly in the coriander, the internal s t ruc ture 
of variously shaped leaves is v e r y similar. 
The bifacial structure of t h e cotyledons consists of two rows of palisade 
parenchyma and a few layers of spongy parenchyma under the epidermis. 
T h e volatile oil canals occur u n d e r the midrib and the two small lateral veins. 
These canals are bigger with 5 6 epithelial cells in cross-section. Besides th is 
Fig. 1. The cross-section of t he root 
(280 X) 
Fig. 2. The cross-section of the 
hypocotyl (100 x ) 
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above the veins volatile oil canals are found bu t they are smaller. Here t h e 
palisade parenchyma stops. 
The tissue arrangement is the same in t h e lamina. The stalk is t r iangular 
in cross-section and collenchyma is found in t h e triangles unde r the epidermis, 
while below this three big bundles are s i tua ted .The rest is bui l t up of parenchy-
ma. The volatile oil canals pa r t ly accompany t he phloem of t he vascular bund les 
(these are the bigger ones) b u t smaller ones m a y be found besides these. The i r 
development can be seen in Fig. 4. The f ru i t is a diachaeniuin which when ripe 
splits under pressure into two pericarps. Detailed description of this will not 
be given here since it can be found in every Pharmacopoeia in which the 
coriander is official (e.g. Pharmacopoeia Hung . Ed. Y. 1954) or pharmacog-
nosy book (e.g. H A L M A I N O V A K 1 9 6 3 ) . Already in the pistil as well as in the 
green frui t peripheral and internal volatile oil canals can be observed in the 
mesocarpium. The peripheral canals are arranged between the epidermis and 
the sclereidal ring, in the course of r ipening they become completely f l a t 
and lose their contents, the internal ones two of them in bo th mericarpium 
are near the carpophore in each mericarpium, these do no t f la t ten in t he course 
of ripening, in fact they retain their con ten ts even a f t e r germination (LAS-
S Á N Y I — L Ő R I N C Z 1 9 6 7 ) . 
Our observations agree witb those in the l i terature. The volat i le oil 
canals arise in a schizogenous way and t h e space among the epithelial cells 
increases f u r t h e r ( K A U S S M A N N 1 9 6 3 , K O V Á C S 1 9 6 6 ) . I t is characteristic of 
the epithelial cells that their shape is roughly izodiametric, their plasma stains 
well, and they contain big nuclei. According to B O R O T Y N S K A ( 1 9 5 6 ) , t h e oil 
drops quite of ten settle around the wall nea r the space of the epithelial cells. 
M O E N I K E S ( 1 9 2 4 ) gives a similar account of investigations carried o u t on 
Pimpinella saxifraga, Angelica officinalis and Levisticum officinalis. "Diese 
Fig. 3. The cross-section of long internode (100 x ) 
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Tröpfchen waren zum Teil regellos im Protoplasten zerstreut, doch fanden 
sich häufig Zellen, in denen einige wenige Tröpfchen mi t t en im P la sma zu 
sehen waren, die meisten jedoch an der Seite des Protoplasten angehäuf t 
hatten, die der Membran zum Harzkanal h in angelagert wa r . " Similar granu-
lation was f o u n d by us, b u t only in sections embedded in paraffin. 
B O R O T Y N S K A (1956) examined the process of suberization at the epithelial 
cells. She f o u n d tha t the epithelial cells of t h e primary canals of the root , as 
well as of t he f ru i t are suberous. According to our results, only the epithelial 
cells of the inne r canals of t h e frui t are suberous, the others are not. However 
t he walls of t h e epithelial cells in the p i th and connected with the lignified 
parenchymatous cells of t he same, give t h e lignin reaction. 
Similarly to Borotynska the authors also found different oil canals in 
t he "Luc" va r i e ty . The so-called "canals of the phloem" pass through t he 
whole plant (in the root, in t h e primary cor tex of the stem, in the leaf, in t h e 
petals, and on t he outside of the pistil) (Fig. 6). Their format ion in the leaf 
according to our observations precedes the lignification of the protoxylem. 
T h e other t y p e , which is in t h e pith ends bl indly. The in ternal canals of t h e 
pistil and t he f ru i t , respectively, belong to separate types. Those belonging 
to the fruit end blindly (Fig. 6) with suberous epithelial cells and after sui table 
t rea tment t h e y can be prepared from the per icarp after germination. As our 
earlier histochemical investigations proved ( L A S S Á N Y I — L Ő R I N C Z 1968) t h e 
epithelial cells of the volatile oil canals belonging to the f i rs t two types are 
Fig. 4. The cross-section of vegetative 
point (280 X ) 
Fig. 5. The cross-section of t he 
developing f lower (280X) 
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not suberous and they differ from each o ther only as regards topography and 
size. Volatile oil forming in them contains aldehydes. B u t the inner volatile 
oil canals, which contain linalool ( L A S S Á N Y I — L Ô R I N C Z 1968) as result of the 
present histochemical investigations devia te from the above mentioned ones 
in the definite formation of their epithelial cells, t ha t is, their cell walls are 
p e r i p h e r a l oil c a n a l s 
in terna l oil canals 
Fig. 6. T h e c r o s s - s e c t i o n o f t h e p i s t i l ( 1 0 0 x ) 
suberized. According to us, the cell wall of the mentioned volatile oil canals 
may be connected with the difference of the volatile oil composition. Since 
the characteristic of t h e cork is its impermeabili ty, i t seems reasonable that 
the linalool remains a f t e r germination too ( L A S S Á N Y I — L Ő R I N C Z 1 9 6 7 ) . 
Conclusion 
I t was established tha t the t i ssue composition of the cor iander was 
very similar to the o ther plants belonging to the Umbelliferae fami ly . The 
primary volatile oil canals are situated in tha t part of the root and hypocotyl , 
which has a root-structure arranged in a pericycle. T h e secondary ones are 
formed in concentric groups. One can differentiate canals, which are in the 
phloem of the bundles, these can pass through into t he leaves, f lowers , and 
such which are found in the pith. The l a t t e r end blindly. There are t w o kinds 
of volatile oil canals in t h e fruit . Canals si tuated on t he periphery are connected 
with the ones in the s tem. Both inner canals end bl indly in the f r u i t . In the 
latter t he wall of the epithelial cells is suberous while in others, the suberization 
cannot be demonstrated. 
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EFFECT OF MALEIC HYDRAZIDE ON FLOWER FORMA-
TION IN EGG-PLANTS (SOLANUM MELONGENA L.) 
B y 
G Y . P Á L , E . O L Á H 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, MARTONVÁSÁR 
By inject ing 1 cm3 of 0.01 per cent inaleic hydraz ide solution i n t o t he main 
axis of inflorescence of the egg-plant wi th a single t r e a t m e n t , the effect of t he maleic 
hydraz ide solution can be studied in almost every phase of sporogenesis within the 
same bostryx. As a resul t of the in jec t ion in the indiv idual flowers of t he inflorescence 
var ious changes occur . These changes (absence of f i l a m e n t , absence of a n t h e r , absence 
of pollen, sterile pol len , sterile and fer t i le pollen produced simultaneously, non-dehiscent 
an the r s with fer t i le pollen, dehiscent anthers with fe r t i le pollen) show relat ionships 
a m o n g flower f o r m a t i o n , micro-sporogenesis, ape r tu re s of anthers and t h e effect of 
t h e maleic hydraz ide solution. 
Introduction 
Maleic hydraz ide has often been applied as a growth inhibi tor and used 
to induce pollen s te r i l i ty in various plants . Maleic hydrazide was used as a 
compound inducing pollen steri l i ty in maize ( M O O R E 1 9 5 0 , D E N I S E N -
H A K E R 1 9 5 0 , Z D R I L K O 1 9 6 2 ) , t o m a t o ( R E H M 1 9 5 2 ) , cucurbits ( W I T T W E R 
H I L L Y E R 1 9 5 4 ) , sunf lower ( J A I N 1 9 5 9 , S C H U S T E R 1 9 6 1 ) , wheat ( S I K K A — J H A 
S W A M I N A T H A N 1 9 5 9 , C H O P R A J A I N — S W A M I N A T H A N 1 9 6 0 ) , po ta to ( C H O P R A -
J A I N - S W A M I N A T H A N 1 9 6 0 ) , onion ( C H O P R A J A I N — S W A M I N A T H A N 1 9 6 0 , 
K A U L — S I N G H 1 9 6 8 ) , vine ( I Y E R — R A N D H A W A 1 9 6 5 ) , beans ( K A U L — S I N G H 
1 9 6 7 ) , broad-bean ( S C O T T 1 9 6 8 ) . 
The effect of male ic hydrazide depends on t h e concentrat ion of t h e applied 
solut ion, the q u a n t i t y of solution p e r plant , as well as on the s tage of micro-
sporogenesis at t h e t ime of appl ica t ion. 
I n the course of micro-sporogenesis, t r e a t m e n t s applied before t h e devel-
o p m e n t of archespor ium cells or a f t e r the appea rance of microspores do not 
cause any change. Maleic hydrazide applied a t t h e t ime of commencement of 
reduct ion divisions b y the archesporial cells d i s tu rbs the reduct ion division 
and fu r t he r growth of anthers s tops . With an appl icat ion dur ing microspore 
fo rmat ion , deve lopment of an thers and pollen is normal. 
As a react ion t o maleic hydraz ide t r e a t m e n t partial or t o t a l pollen 
steri l i ty, complete destruct ion of f lowers ( Z D R I L K O 1 9 6 2 ) , func t iona l or stami-
nal pollen sterility ( K A U L — S I N G H 1 9 6 7 ) , underdeveloped female sexual organs 
in bisexual plants ( Z D R I L K O 1 9 6 2 ) , regression of a n t h e r s and p ro togyny instead 
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of p ro tandry ( Z D R I L K O 1 9 6 2 ) in eared and Ungulate plants, cells with unbal-
anced chromosome numbers appear ing in t he course of microsporogenesis 
( C H O P R A 1 9 6 0 ) , coagulation of chromosomes in to undi f ferent ia ted chromatin 
a t metaphasis ( C H O P R A 1 9 6 0 ) a n d development of double embryos can be 
observed. 
Materials and Methods 
The plant used in our experiments was egg-plant Solanum melongena L. Within the 
species Solanum melongena L. we examined Solanum melongena L. ssp. occidentale Haz. var. 
bulgaricum Fil. — according to F I L O V ' S system ( 1 9 5 8 ) . 
Egg-plant has a complex inflorescence, namely: bostryx. In a bostryx the number of 
f lowers is 1 — 5. 
On the basis of external morphological characters the different stages of microsporo-
genesis can hardly — if a t all — be determined without destroying the flowers. Namely, the 
different stages of t he process of microsporogenesis do not cause obvious morphological changes 
in the course of budding, that is, positive correlation — if it exists at all cannot be shown 
between the apparen t morphological changes and the stages of microsporogenesis. 
In the pollen sac (loculamentum) when the sporogenous tissue develops, the arche-
sporial cells t ransform into pollen mother cells after a few divisions. From the pollen mother 
cells the pollentetrads develop through reduction. The cell walls of the t ape tum layer dissolve, 
t he periplasm developed from the protoplasm of the t a p e t u m cells surrounds the pollens. 
Between the stages of pollen development precisely determinable change in budding cannot 
be observed. However, the existence of developed pollen can be established by the mechanism 
of flower opening, t h a t is, on the basis of morphological characters. 
In the bost ryx of the egg-plant time-lag can be observed between the development 
of the individual flowers. In other words, in bostryxes, flowers are in different stages of develop-
men t in an acropetal order of succession. Consequently, t he process of microsporogenesis is 
also in different stages in them. 
Thus, microsporogenesis being in different stages in the individual flowers of the 
bost ryx, flowers receive maleic hvdrazide injected into the main axis of the bost ryx at different 
phases of development, — even if it cannot be concretely determined. Consequently, maleic 
hydrazide solution injected into the main axis of inflorescence must have different effects 
— in an acropetal order of succession — on the individual flowers. 
Taking into consideration that maleic hydrazide was applied either as drops to plants 
yet to start flowering ( S C H U S T E B 1 9 6 1 ) , or was injected into the flower ( K A U L - S I N G H 1 9 6 8 ) , 
we injected 1 cm3 of 0.01 per cent maleic hydrazide solution into the main axis of each of 100 
bostryxes of the egg-plant. The solution was applied at a t ime when pollen grains had already 
developed in the f lowers a t the bases of bostryxes (the corolla assumed colour), while other 
flowers were in successively earlier stages of flower formation and microsporogenesis. After 
the injection the bostryxes continued to develop and the individual flowers blossomed. After 
all flowers had opened (15 — 20 days) we picked the bostryxes and determined the changes 
occurred in the individual flowers. Preparat ion was observed under a Zeiss Cytoplast stereo-
binocular microscope, the pollen grains were stained — in order to determine sterility and 
fert i l i ty — with Geitler's carmineacetic acid. Bostryxes left oil the plants as controls withered 
and then fell off wi thout forming a separation zone. 
Results 
Flowers r eac ted with various changes to maleic hydrazide solution in-
jec ted into the m a i n inflorescence axis of egg-plant . These changes depended 
on t h e stage of development of ind iv idua l flowers a t the time of application. 
T h e effect of the 0.01 per cent maleic hydrazide solution is shown in Table 1. 
D a t a in Table 1 show t h a t the effect of the maleic hydrazide solut ion depends 
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Table 1 
Distribution of changes observed in flowers 
Percentage of changes observed in t he 
Mode of change f i r s t second th i rd fou r th 
flower of t h e bost ryx 
Even the filament does not develop — — 2.5 52.3 
Fi lament develops bu t anther does not 
— — 7.5 29.9 
Anther develops but does not contain pollen 
— 
2.5 76.6 17.8 




Anther contains both sterile and fertile pollen, and 




Anther contains fertile pollen but does not open 3.6 4.5 — — 
Anther opens and contains fertile pollen 96.4 
— — — 
on t he stage of development, or microsporogenesis at the t ime of t r ea tmen t . 
Namely, maleic hydrazide solution influences no t only the flower format ion 
and the course of microsporogenesis, but also that of macrosporogenesis 
( Z D R I L K O 1 9 6 2 ) . I f the flowers ( the youngest one at the top of the branches 
of bostryxes) receive the effect a t a time when t h e androceum is differentiating 
a t the reproductive growing t ip , highly different changes occur in the andro-
ceum. Filaments or anthers m a y be lacking, or anthers m a y not produce 
pollen that is, the development of reproductive organs is not normal. 
In flowers which are in a more advanced stage of development at t h e 
t ime of the t r ea tmen t , filaments and anthers develop, but t he anthers conta in 
either only sterile, or sterile and fertile, or a low amount of fertile pollen, and 
do not open up. Thus , first pollen sterility, t h e n functional male sterility can 
be observed. In flowers where a t the time of the t rea tment the corolla h a d 
already assumed colour but had not yet opened, no change was observed. 
Anthers of such flowers opened and variable quantities of pollen — most ly 
fert i le — were found in them. Of course, a low amount of sterile pollen could 
he found here too , bu t it is a f ea tu re characteristic of the species. 
Changes were different even within t h e same flower. There were cases 
when one or two stamens developed, but w i thou t anthers; in the same f lower 
anthers of certain stamens did no t contain pollen while in others sterile pollen 
grains were found and the an the r did not open. Similarly, within one f lower 
there are s tamens with anthers containing bo th sterile and fertile pollen, 
non-dehiscent an thers with fert i le pollen, and dehiscent an thers with fert i le 
pollen. Moreover, we can f ind — though no t of ten — anthers where between 
the two halves essential quant i ta t ive difference can be observed with regard 
to sterility and ferti l i ty; besides also r a the r infrequently — apart f rom t h e 
te t rads, development of diads, triads and pentads can also be observed. 
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Changes observed in flowers developing in an acropetal order of succes-
sion — absence of stamens, anthers, pollen, sterile pollen, sterile and fertile 
pollen together , non-dehiscent anthers with fertile pollen, dehiscent anthers 
with fertile pollen — show relations between flower formation, microsporo-
genesis, apertures of anthers and t he effect of maleic hydrazide solution. 
Changes occurring as a reaction to 0.01 p e r c e n t solution of maleic hydrazide in 
flowers developing in an acropetal order depend on t he stage of development 
of flowers and microsporogenesis, in o ther words, maleic hydrazide solution 
has different effects on flowers differing from one another in their stage of 
development. 
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SOME BIOLOGICAL AND ECOLOGICAL INVESTIGATIONS 
ON ONION LEAF-MINER DIZYGOMYZA CEPAE HER. 
By 
L . M . S H A N A B , S . B O G N Á R 
D E P A R T M E N T O F P L A N T PROTECTION, U N I V E R S I T Y OF H O R T I C U L T U R E , B U D A P E S T 
Experiments were carried out f rom 1965 to 1967 to determine the time of 
occurrence and abundance of Dizygomyza cepae Her., the evolution of i ts infection 
and the susceptibility of onion varieties to it. Moreover the larvae, the mines they 
form, and the pupa t ion period were also under observation and the obtained results 
are reported. 
Introduction 
D. cepae is a smal l f ly, f irst discovered in G e r m a n y by H E R I N G ( 1 9 2 7 ) . 
The female lays her eggs in the epidermis of leaves of the onion p l a n t . Each 
larva fo rms several t unne l s (Fig. 1) and makes an exi t hole in t h e epidermis. 
Fig. 1. Each larva forms several tunnels 
The feeding of females and sucking of larvae cause dis turbance in t h e assimi-
lat ion of plants. T h e moisture c o n t e n t of the a t t a c k e d leaves is decreased b y 
evapora t ion and t h e wilting of leaves s tar ts very quickly f rom t h e top down-
wards . 
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S T E L L W A A G ( 1 9 3 1 ) , E I C H L E R ( 1 9 5 0 ) , N I E T Z K E ( 1 9 5 3 ) , H E R I N G ( 1 9 5 6 ) , 
observed i n ju ry on onion p l an t s in Germany. I S A J E V (cit.: N I E T Z K E 1 9 5 3 ) 
f o u n d damage on plants be tween 1 9 2 7 — 1 9 3 0 in the Ro s t o v region, and 
K A L A N D A D Z E — S H A V K A T S I S H V I L I ( 1 9 5 8 ) observed in jury of t h e p lants in t h e 
Republ ic of Georgia. 
Materials and Methods 
During field investigations the following were used: 
1. Earth-traps 
A) Tumblers: (200 ml) filled wi th salt-water to the half or two th i rds and inserted 
in the soil so that their edges must be levelled with the surface. 
B) Yellow-dishes: from plastic, 8 cm deep, 1 8 x 1 8 cm wide, filled with salt-water 
and inserted in the soil. 
2. Onion varieties 
The earth-traps were placed among onion plants grown for seeds at Makó (in southern 
Hungary) and at Soroksár (Experiment Stat ion of the University of Horticulture) in different 
varieties grown f rom the seeds: "Makói" , "Braunschweigi", "Fehér csemege", "Zi t taui" , 
"Ver tus" , "Téli s a r j adék" and "Makói onion sets". 
3. Keeping method 
Transfer of the captured flies to small vials filled wi th 4/5 part of 70 per cent alcohol + 
1/5 pa r t glycerine took place every day during the vegetative period. 
4. 100 plants method 
100 plants had been tested from every plot gathered a t random to determine the field 
infection. 
5. Experimental plots 
A) In 1965 bo th a t Soroksár and Buda 1 X 1 m plots were used in a randomized block 
design with four replications. 
These investigations were made to tes t the injury made (in 1966) by onion leaf-miner 
in the different onion varieties sown in au tumn , 1965. 
B) In 1966, a t Soroksár, 5 x 5 m plots with four replications each were used to define 
the damage by D. cepae in different onion varieties from May to September. 
Results 
1. Population of Dizygomyza cepae (Her.), on the basis of data obtained by 
earth-traps 
Inves t iga t ions were carried ou t in Makó, 1966, in three onion fields (onion 
sets , onion for consumpt ion , and onion grown fo r seeds). Five tumble r s and 
t w o yellow-dishes were placed in every onion f ield f rom 1 8 T H May till 2 6 T H 
J u l y . Exper imen t was also conducted at Makó, J u l y 1967, on onion varieties 
grown f rom seeds, for consumption, and for seeds. The same invest igat ions 
were continued a t Soroksár, 1966, w i th six onion varieties grown f r o m seeds 
-f- Makó onion sets. Five tumblers and one yellow-dish were placed in the 
p lo ts of each var ie ty . The examinat ions took place between 18 May and the 
end of August . 
The obtained results are con ta ined in Tables 1 -4, indica t ing: 
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Table 1 
Number of flies of Dizygomyza cepae (Her.) captured by earth-traps 
at Makó, 1966 































































































11 18 12 
Total 220 244 172 
I—VI = yellow-dishes 
1 —15 = tumblers 
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Table 2 
Number of flies of Dizygomyza cepae (Her.), captured by earth-traps at Makó, 1966, given in 
pentodes 
Onion sets Onion for consumption 
I . I I . 1. 2. 3. 4. 5. I I I . IV . 6. 7. 8. 9. 10. 
1 1 2 1 1 
1 
1 1 3 
1 
6 3 1 
1 8 - 2 2 V. 
2 3 - 2 7 V. 
28 V.—1 VI. 
2 - 6 VI. 
7 - 1 1 VI. 
1 2 - 1 6 VI. 
1 7 - 2 1 VI. 
22—26 VI. 
27 V I . - l VII . 




I—VI = yellow-dishes 
1 —15 = tumblers 
Table 3 




8 9 6 
9 20 4 




1 7 4 
2 3 2 
2 1 
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Onion grown for seeds 



















for Onion grown for 
consumption 
Onion grown for 
seeds 
I И H I 6 V 18 
H 10 IV 24 VI 13 
L 2 5 — 9 — 
2 1 6 — 10 — 
3 1 7 - И 1 
4 2 8 1 12 — 
27 41 32 
I—VI = yellow-dishes 
1 —12 = tumblers 
1. number of the adults of onion leaf-miner captured by yellow-dishes 
is higher than t h a t of the ones captured by tumblers (Tables 1 and 4); 
2. at Makó the adults of D. cepae were observed between May and mid-
J u l y (Table 2), while at Soroksár they occurred till the end of July, but on 
22 and 23 August one adul t could also be collected; 
3. the number of D. cepae adults increased in June. 
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Table 4 
Number of flies of Dizygomyza cepae (Her.), captured by earth-traps on different varieties of onion 
at Soroksár, 1966 
Variet ies of onion 
Date 
Z i t t a u i 
Téli 
schweigi Makói csemege Vertus sar jadék onion se t s 
May I 2 II 2 i n 3 IV 3 V 2 VI 3 V I I 2 
June 1 1 3 2 1 — 4 
July 
— — — — — — 
3 
August 
— — — — — — — 
3 3 6 5 3 3 9 
May 1 1 6 1 i l 1 16 — 21 2 26 2 31 2 











2 3 î 1 3 5 2 
May 2 1 7 12 2 17 2 22 2 27 — 32 2 
June 2 I 1 1 — — — 
July 2 
— 
4 2 2 2 
August 1 
— — — — 
— 
6 1 3 7 4 2 4 
May 3 2 8 1 13 1 18 4 23 2 28 2 33 2 
June I 1 — 1 — — — 
July 
— — 








3 2 4 6 3 4 3 
May 4 1 9 2 14 1 19 2 24 3 29 1 34 
June 
— — 1 — — 1 — 
July 





— — — — — 
1 2 2 3 4 2 
— 
May 5 2 10 1 15 2 20 3 25 4 30 2 35 2 










— — — — — 
— 
3 1 4 3 6 2 5 
Total 18 12 20 25 23 18 23 
I—VII = yellow-dishes 
1 — 35 = tumblers 
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2. Larva and pupation 
1. In 1965 and 1966 larvae were collected at Soroksár and the pupa t ion 
and emergence of adults were studied unde r laboratory conditions. The results 
arc shown in Table 5. 
Tabic 5 
Pupation and emergence of Dizygomyza cepae (Her.) from collected larvae, under laboratory 
conditions 
Date of collecting arvae 
1966 
Beginning of p u p a t i o n Emergence of adu l t s 
1965 1965 1966 1965 1966 
2 , V I 3 , V I 2 3 , V I 2 8 , V I 2 1 , V I I 2 9 , V I I 
1 7 , V I 1 7 , V I 7 , V I I 5 , V I I 3 , V I I I 8 , V I I I 
9 , V I I 8 , V I I 2 4 , V I I 2 7 , V I I 2 9 , V I I I 2 1 , V I I I 
2 3 , V I I 2 2 , V I I 2 1 , V I I I 2 5 , V I I I 2 5 , I X 3 , X 
From t h e results shown in Table 5, we can conclude t h a t the larval s tage 
lasted 15 — 29 days in 1965 and 27—36 days in 1966. The period of pupa t ion 
ranged f rom 26 to 35 days in 1965, and f r o m 24 to 38 days in 1966. 
2. 300 onion leaves were collected a t th ree different dates and the mines 
made by la rvae were observed. This test showed 58 per cent larva occurrence 
in the middle thi rd of the leaves, while 31 per cent of t h e larvae were f o u n d 
in the lower th i rd , and 11 per cent in t he upper third. 
3. In another test it was established t h a t the larvae pupated at 3 —7 cm 
depth in t he soil. 
3. Effect of autumn sowing 
An experiment was conducted in 1965 at two locations (Soroksár and 
Buda Planta t ion) to study t h e effect of a u t u m n sowing on t h e rate of infect ion 
by onion leaf-miner during t h e next year (1966). At the t w o sites six var iet ies 
of onion were sown in randomized design wi th four replications in three differ-
ent times (August , September, October). T h e results are presented in Tables 
6 and 7. 
The resul ts indicate t h a t the onion p lan t s sown in October were more 
seriously damaged than those sown in September . I t can also be concluded 
t h a t the va r i e ty "Fehér Csemege" was more susceptible t o infection by D. 
cepae than t h e others which were also sensitive. 
4. Evolution of infection 
In 1966 a field experiment was conducted at Soroksár on different onion 
varieties, each with four replications. At tacked plants were evaluated 
during the period from May to September to obtain a real p ic ture of the evolu-
t ion of onion leaf-miner infection and to tes t t he susceptibility of onion var ie-
t ies at the same time. The results are repor ted in Table 8. 
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Table 6 
The 1966 results of testing the injury caused by Dizygomyza cepae (Her.) to onion varieties sown 
in autumn, 1965 
Soroksár 
Onion var ie t ies 
A t t a c k e d onion plants (in pe r cent) 
Date of sowing 
A u g u s t September October 
1. Braunschweigi 0 20 20 
2. Makói 0 0 20 
3. Fehér csemege 20 25 30 
4. Zit taui 0 30 30 
5. Vertus 30 30 0 
6. Téli sarjadék 0 10 30 
Table 7 
The 1966 results of testing the injury caused by Dizygomyza cepae (Her.) to onion varieties sown 
in autumn, 1965 
Buda 
Onion varieties 
A t t a c k e d onion plants (in per cent) 
Date of sowing 
Augus t September October 
1. Braunschweigi 12 18 23 
2. Makói 7 13 18 
3. Fehér csemege 21 36 42 
4. Zi t taui 8 12 12 
5. Vertus 28 25 34 
6. Téli sarjadék 14 22 17 
Table 8 
Percentage infection by D. cepae (Her.), in different varieties of onion 
Soroksár, 1966 
Date of t e s t ing 
V ar ieues 
1 May J u n e J u l y August September 
1. Braunschweigi 12 16 20 20 24 
2. Makói 20 24 32 28 36 
3. Fehér csemege 24 20 28 32 32 
4. Zittaui 4 4 8 8 4 
5. Vertus 12 16 16 20 24 
6. Téli sarjadék 24 28 32 36 40 
7. Makói onion sets 12 16 24 24 28 
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According to the results in Table 8 it can be established tha t there is 
no leaf-miner resistant var ie ty . Probably the variety " Z i t t a u i " forms an 
exception, because its in jury in the whole vegetat ive period was less than 10 
per cent. At t he same time t he ra te of infection ranged from 4 to 36 per cent. 
In another recording at Makó in 1966 the incidence of infection by D. 
cepae reached 60 70 per cent , and increased up to a maximum of 100 per 
cent in some localities. 
5. Influence of soil water level 
I t has been found that t he water level of the soil has an important role 
in the incidence of infection, since the infection was far more severe in case 
of high water level than in low. In the locality where the water level of soil 
was (1.5 — 2 m) deep the infection was 25 per cent in May, 50 per cent in June 
and 73 per cent in July . In another locality where the water level was deeper 
(3—4 m) the infection was 5 per cent in May, 15 per cent in J u n e and 28 per 
cent in July. 
I t is interesting to ment ion tha t in case of onion grown for seeds all 
t he plant leaves were infected by onion leaf-miners, hut the carrier of flower 
remained uninfected (Fig. 2). 
6. Chemical control 
Experiments on the chemical control of 1). cepae were also conducted. 
Two sprays f rom the end of J u n e at two-week intervals, with 0.02 per cent 
Dimecron 100, or 0.2 per cent Tribuphon E.C. 50, or 0.075 per cent Liro-
Malathion gave good control. 
Fig. 2. Plant leaves were infected by onion leaf-miners 
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Discussion 
The ear th- t raps m e t h o d is reliable t o s tudy the popula t ion of D. cepae, 
especially t h e yellow-dishes. The adul ts of onion leaf-miner occurred f rom 
May unt i l t h e end of J u l y . T h e month of J u n e is considered to be the t i m e of 
populat ion culmination. 
The l a rva stage of D. cepae lasted f r o m 15 to 29 d a y s in 1965 and 27 36 
days in 1966. The period of pupation w a s between 26 35 days in 1965, and 
24 — 38 days in 1966. T h e pupat ion took place at 3 — 7 cm depth in t h e soil. 
The m a j o r i t y of larvae (58 per cent) was f o u n d in the midd le third of t h e leaf. 
Onion plants sown in October were more seriously damaged t h a n those 
sown in September . The var ie ty " F e h é r csemege" was more susceptible to 
infection b y D. cepae t h a n t he other var ie t ies which were also sensitive, only 
the va r i e ty "Z i t t au i " f o r m s an except ion because in t h e whole vege ta t ive 
period t h e damage was less than 10 pe r cent . 
The r a t e of infection was 4 36 per cen t at Soroksár , 1966, but it reached 
60—70 per cent and increased up to a m a x i m u m of 100 per cent in some local-
ities of Makó in the same year (1966). 
The wa te r level of soil plays some role in t he evaluat ion of infect ion 
because in t h e of case h igh wate r level t h e infection was m o r e severe t h a n in low. 
In case of onion g rown for seeds t h e leaves were infected by onion leaf-
miners b u t t he carrier of flower was n o t , due to its thickness. 
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THE EFFECT OF CAPTAN, ZINEB AND DITHIANON 
ON T H E PROTECTION OF APPLE TREES TO 
VENTURIA INAEQUALIS 
By 
Z s . D A N C S , Z . C S O R B A , В . I . P O Z S Á R 
R E S E A R C H I N S T I T U T E F O R P L A N T P R O T E C T I O N , B U D A P E S T 
Due to the effect of nitrogen-containing organic fungicides the basic contami-
nation caused by V. inaequalis, amounting to 34 — 51 percent on leaves and to 60 — 85 
per cent on fruits, decreased to the fourth a n d twentieth par t respectively in two s ta te 
farms. I n comparison to t he 58 — 85 per cent toxicity (scorching) of fruits raised by 
copper oxychloride, spraying with captan (Orthocid) and zineb (Aspor) did no t set 
off f ru i t toxicity on either of the examined three apple variet ies (Jonathan, Golden 
delicious, Starking). Di thianon (Delan) b rought about ret icular spottedness on the 
fruits of the most sensitive apple variety (Golden delicious) wi th a frequency of about 
47 per cent ; therefore di thianon cannot be applied to this var ie ty . On the leaves of 
the examined apple varieties neither of t he nitrogen-containing organic fungicides 
engendered spottedness of phytotoxic origin. The red covering colour, very impor t an t 
from the aspect of commercial value, was induced by dithianon to 98 — 99 per cent on 
the ma jo r par t of fruits. Due to this highly advantageous side-effect, dithianon should 
be used to a large extent in the future for t he protection of J o n a t h a n varieties against 
the infection by V. inaequalis. Compared wi th the controls t he examined three fungi-
cides st imulated the growth of shoots by 44 to 64 per cent till t he end of the vegetat ive 
stage (31. VIII) . This favourable side-effect justifies also the application of nitrogen-
containing organic fungicides in apple orchards. The effect of zineb is exceedingly 
short-lived, so sprayings wi th it in turns of 8 to 10 days are not satisfactory. I n case 
of a relat ively high-degree basic infection cap tan is disproportionately less effective 
against V. inaequalis in relation to di thianon, therefore, the la t te r should be preferred 
for the protection of the Jona than and Starking varieties. 
Introduction 
I . inaequalis a t t acks equally t he leaves and y o u n g developing f ru i t s 
of apple t rees . From the measures of con t ro l biological a n d agricul tural prac-
tices as well as breeding fo r resistance a re only possibilities, while sa t i s fac tory 
results can almost exclusively he expec ted from chemical protect ion t o d a y . 
According t o recent commercial s t a n d a r d s only f ru i t s entirely f ree of V. 
inaequalis infect ion mus t be marketed. T o promote t h e successful p reven t ive 
and cura t ive chemical control , cont inual ly new and increasingly effect ive 
products a re placed on t h e market . I n Hungary , on t h e basis of th ree -year 
exper iments , under the t r a d e m a r k Or thoc id a chemical containing c a p t a n as 
agent was introduced on large-scale in t h e fourth y e a r and has p r o v e d its 
sat isfactori ly favourable effect in prac t ice as it was r epo r t ed c i rcumstant ia l ly 
in previous papers of t h e authors ( C S O R B A D A N C S - R O Z S N Y A Y 1 9 6 3 , 1 9 6 4 ; 
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D A N C S - R O Z S N Y A Y C S O R B A 1 9 6 6 ) . The applicat ion of t h i s fungicide yielded 
good results also in o the r host-parasi te relations, so against the p o w d e r y 
mildew of v ine ( L E H O C Z K Y 1 9 6 4 ) , too. According to p rac t i ca l data ( D A N C S -
R O Z S N Y A Y C S O R B A 1 9 6 6 ) in case of re la t ive ly high basic infection the p r o d u c e 
Aspor conta in ing 80 per cen t zineb, a f forded only mode ra t e protection. De lan , 
a chemical containing d i t h i anon as agen t , was applied as a new fungic ide , 
and, considering the s t r ik ingly favourable resul ts in t he course of p re l iminary 
experiments, also its side-effects were tho rough ly s tudied . To assess cri t ical ly 
the classic control measures , beside m o d e r n organic fungicides con ta in ing 
nitrogen also t h e produce Kupr iko l conta in ing copper oxychloride was t e s t e d . 
The un t r ea t ed control p lo t s served for t h e es tabl ishment of basic con tamina -
tion. Expe r imen ta l results achieved in t h e charac ter iza t ion of infective pro-
cesses and t h e biochemical effect of t he fungicides were published in o t h e r 
papers ( D A N C S - R O Z S N Y A Y — C S O R B A — F E R E N C Z P O Z S Á R 1 9 6 7 ; D A N C S - R O Z S -
N Y A Y - F E R E N C Z - P O Z S Á R 1 9 6 8 ) . 
Material and Method 
Apple varieties. For the experiments 5- to 10-year-old fruit ing specimens of the apple 
varieties Jona than , Golden delicious and Starking (Malus pumila Mill.) grafted on EM I X 
stock have been chosen, because t he latter is very susceptible to the infection by V. inaequalis, 
Golden delicious sensitive to fungicides and Jona than is cultivated in t he largest scale. 
Products. I t has been in tended to find out experimentally also t he degree of phytotoxi -
city, in addition to the valuation of the protective and curative effect respectively. The s truc-
tural formula and some other da t a of nitrogen-containing organic fungicides are given below. 
Sprayings were performed first at budding (13. IV), for the second time at red bud 
state (23. IV), for the third time a t flowering (8. V), for the fourth t ime af ter petal drop (22. V) 
and subsequently still seven t imes a t the following dates : 7. VI, 19. VI , 30. VI, 8. VII, 20. V I I , 
7. VIII and 27. V I I I . Due to simultaneous t reatments the effect of the four chemicals could 
clearly be evaluated in the comparisons. Captan was applied as a 0.3 per cent and zineb as 
a 0.2 per cent solution in all t rea tments . From dithianon a solution of 0.075 per cent concentra-
tion was prepared for the first two sprayings, in the th i rd and subsequent ones the concentra-
tion amounted to 0.05 per cent. Copper oxychloride had a concentration of 0.5 per cent in 
the first, of 0.2 per cent in the second and of 0.1 per cent in the subsequent treatments. 
The infection of fruits by V. inaequalis was established immediately after picking. 
Within each t r ea tmen t 10x100 apples were examined and specimens showing a single scab 
only were ranged with the " in fec t ed" category. This procedure yielded directly percentual 
data of infection expressed as the ari thmetic mean of the results f rom ten replications. 
The infection of leaves was assessed in three cases. The first examination was carried 
out , when in the untreated control plots the first symptoms of infection appeared (15. VI) . 
Subsequent observations were made for the second t ime after 6 weeks (30. VII) and for t he 
third time at the termination of shoot growth (31. VI I I ) . The contamination of leaves was 
qualified by examining 100 leaves each from 10 trees in each t rea tment . Independently of 
the number of spots found on the leaves, already a single one sufficed to qualify the leaf as 
"infected". The frequency of infection was expressed in per cent of the means. 
Damages by scorching. Phytotoxic i ty of fruits and leaves was assessed similarly to con-
tamination. All leaves showing bu t a single necrotic spot due to the damage by chemicals 
were qualified as scorched. On f ru i t t he spraying-caused damage, the scorching (fruit toxicity), 
was established immediately af ter picking, so that all f ru i t s suberized on the eighth of the i r 
surface were classified as damaged. Beside Jonathan, scorching was also established on the 
varieties Golden delicious and Starking, with respect to their different sensitivity to chemicals. 
Fruit colouration. The degree of colouration, this important criterion of the commercial 
value of fruits, was determined with the help of a pract ical colour scale: by picking 100 
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apples each f rom 10 trees and qualifying them according to their basic (green) and covering (red) 
colour. The red-coloured specimens were divided in to two groups: showing the covering colour 
to a degree either less or more t h a n 50 per cent, respectively. All f ru i t s without covering colour 
were classified as green. 
Longitudinal growth of shoots. The effect of the chemicals on t h e longitudinal growth 
of shoots was established in the characteristic stage of vegetative growth, as done by L E H O C Z K Y 
(1964) for the valuation of fungicides in vineyards. The average length of shoots — as the 
mean of 100 shoots each from 10 trees — was measured first, when the primary symptoms 
of infection by V. inaequalis appeared, i.e. on the 15th of June. For t he second time the average 
length was determined on the 30th of July and t h e effect of chemicals on the longitudinal 
growth of shoots expressed as the difference of t he da ta thus obtained. The result was related 
to the shoot length at the terminat ion of vegetat ive growth (31. V I I I ) . 
Results 
The effect of ni t rogen-containing organic fungicides has been assessed 
with the contamina t ion of leaves and f r u i t s on apple t r ees , as it is shown by 
t he pe rcen tua l da ta of T a b l e 1. I t must b e strictly s t ressed tha t — compared 
with t he d a t a found on t h e controls •— in the Kecskemé t State F a r m the 
examined f o u r pesticides h a v e diminished t he infection of leaves t o a higher 
bu t t h a t of t h e fruits to a lower degree t h a n in the B a k S t a t e F a r m . 
F r o m t h e three n i t rogen-conta in ing organic fungicides only d i th ianon 
has caused toxicity on t h e fruits of t h e Golden delicious var ie ty , whereas 
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Table 1 
The effect of nitrogen-containing organic fungicides in controlling the infection caused by Venturia 
inaequalis on the Jonathan apple variety 
The percentual frequency of infection after t r ea tmen t is compared to the data obtained with 
copper oxychloride 
T r e a t m e n t 
Percentual f r e q u e n c y of infection a f t e r t r ea tmen t 
on frui ts in t h e S t a t e F a r m on l e a v e s in t h e Sta te F a r m 
Bak K e c s k e m é t B a k Kecskemét 
Control 6 0 . 0 8 5 . 0 5 1 . 0 3 3 . 8 
Captan 5 . 0 2 0 . 0 4 . 0 2 . 6 
Zineb 3 . 0 2 3 . 0 9 . 0 6 . 9 
Dithianon 2 . 0 1 7 . 0 3 . 0 5 . 5 
Copper oxychloride 3 . 0 9 . 0 7 . 0 9 . 0 
leaf toxicity has not been brought about b y either of t h e chemicals, as it is 
demonstrated by the percentual data of Table 2. On the o ther hand, the appli-
cation of the classic copper oxychloride has led to 58 — 85, and 8 — 20 per cent 
toxicity on f ru i t s and leaves, respectively. These data demonstrate clearly 
tha t due to i ts high-grade phytotoxici ty copper oxychloride lags considerably 
behind the modern organic fungicides, especially as to their excellent side-
effect. 
Table 2 
Percentual phytotoxicity caused by nitrogen-containing organic fungicides and copper oxychloride 
T r e a t m e n t 
Percentual p h y t o t o x i c i t y caused b y t h e t r e a t m e n t s on 
J o n a t h a n Golden delicious Stark ing 
f r u i t leaves f r u i t leaves f ru i t l e a v e s 
Captan 1 0 0 0 0 0 
Zineb 0 0 0 0 0 0 
Dithianon 0 0 4 7 0 0 0 
Copper oxychloride 6 7 1 6 8 5 2 0 5 8 8 
In the development of the covering colour, very desirable f rom t h e 
aspect of commercial value, dithianon has proved to be t h e most favourable, 
the effect of cap tan and zineb being fairly lower. The per ta ining experimental 
results are presented in Table 3. Spraying wi th dithianon has induced f r u i t 
reddening (extending to more t h a n 50 per cent of the apple surface) in 98 t o 
99 per cent, on t he Jonathan var ie ty . This is — in addition to t he satisfactorily 
high-grade fungicidal impact - such an excellent side-effect that jus t i f ies 
the broader application of chemicals containing dithianon as agent. 
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Table 3 
The effect of nitrogen-containing organic fungicides inducing the development of the covering colour 
(compared with the green basic colour) on Jonathan apples at the time of fruit picking 
(September 28) 
The data show the percentual quan t i ty of coloured frui ts in State Farm 
T r e a t m e n t 
Green basic colour Red colour covering 
covering less than 50% more than 50% 
B a k Kecskemét B a k Kecskemét B a k Kecskemet 
Control 4 5 20 30 76 65 
Captan 2 0 8 6 90 94 
Zineb 1 3 2 8 97 89 
Dithianon 0 0 1 2 99 98 
Table 4 demonst ra tes the effect of t h e examined t h r e e ni t rogen-contain-
ing organic fungicides on t h e longi tudinal growth of shoots in the f i r s t stage 
of control a n d at the end of the vege ta t ive phase. The s t imulat ion exer ted on 
average longi tudinal shoot growth amoi in t s to 44 — 64 per cent in t h e stage 
of shoot r ipening and m a y be, therefore , considered as a ve ry favourab le side-
effect, in addit ion to t h e convenient fungicidal ac t iv i ty . The manifes ta t ion 
Table 4 
Averages of longitudinal shoot growth (in cm) of Jonathan apple trees, induced by nitrogen con-
taining organic fungicides. Surveys carried out in the period of June 15—July 30 and at the end of 
the vegetative phase (August 31 ) 
T r e a t m e n t 
Average long i tud ina l shoot 
growth in t h e period 
J u n e 15 — J u l y 30 
Average l eng th of shoots 
on A u g u s t 31 
Control 7.75 15.85 
Captan 8.80 26.10 
Zineb 10.71 22.90 
Dithianon 12.04 24.61 
of side-effects generally reveal t h a t t h e chemicals i nduce peculiar biological 
s t imula t ion , in consequence of which i t must be supposed t h a t t h e products 
of the i r breakdown m a y undoub ted ly be considered as metabol i tes ei ther 
directly or indirectly. 
Discussion 
Fungicidal mode of action. I n connection wi th t h e biochemical mode of 
fungi tox ic i ty of the examined p r o d u c t s i t may general ly be said t h a t they 
exert t he i r action b y inhibit ing t h e irreversible r edox t r ans fo rmat ion of the 
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sulphhydryl groups, as pointed out by T H O R N L U D W I G ( 1 9 6 2 ) in their com-
prehensive work . In the paras i te the quan t i ty of sulphhydryl groups is rela-
tively larger, which partly explains the specific mode of act ion. 
The fungitoxici ty has been described in detail by C R E M L Y N (1963), 
proving directly t ha t the t r ichloromethylmercaptan group ( — S —CC13) pro-
motes the penet ra t ion of t h e chemical in to the fungal body and tha t t h e 
diketoazide ( — CO — NR — CO ) may be looked upon as a product of break-
down, to the fungitoxically act ive group. Dealing in several papers with t h e 
fungitoxicity of captan R I C H M O N D — S O M E R S (1962a, 1962b, 1963, 1966) as 
well as S O M E R S — R I C H M O N D (1962) have concluded from the i r investigations 
on this chemical labelled wi th radioactive sulphur that due to its effect t h e 
quan t i ty of sulphhydryl groups diminishes by 35 per cent in t he spores. O W E N S — 
В L A A K (1960a, 1960b), L U K E N S (1963, 1964) as well as L U K E N S — S I S L E R (1958) 
have explained similarly with t he sulphur metabolism of fungi the specific 
fungitoxicity of captan. The occurrence of cap tan residues in foodstuffs was 
analytically examined by K O I V I S T O I N E N et al. (1965). 
Most detai led informations on the mode of action of zineb were given by 
T H O R N — L U D W I G ( 1 9 6 2 ) as well as by S O M E R S ( 1 9 6 2 ) , who pointed out t h a t 
ethylenethiurammonosulphide, a breakdown product of zineb, exerted t h e 
highest fungitoxic activity. 
According to the micro-preparative analytical results of C Z E G L É D Y -
J A N K Ó ( 1 9 6 7 ) beside ethylenethiurammonosulphide, also ethylenethiuram-
disulphide and ethylenethiocarbamide come into being dur ing storage in 
humid air-space. G R E W E ( 1 9 6 5 ) demonstrated in connection wi th V. inaequalis, 
while L A F O N — C O U I L L A U D ( 1 9 5 3 ) with vine-mildew tha t zineb exerted i ts 
effect directly on t he germination of conidium spores. 
B E R K E R — H I E R H O L Z E R — M O H R ( 1 9 5 7 ) were the first who described the 
synthesis as well as the protective and curat ive effect of dithianon as a new 
compound of fungicidal activity on V. inaequalis. According to t h e experimen-
t a l results of M O O R E ( 1 9 6 6 ) it has a higher protective than curative effect, 
a n d may, therefore, he considered analogous wi th captan and zineb, as i t 
h a s been demonstrated, also in practice, by F L E M I N G — H I E R H O L Z E R — M Ö H R 
( 1 9 6 3 ) . 
The effect of dithianon is displayed in Table 5 on the basis of results 
ga ined in glasshouse experiments by M O O R E ( 1 9 6 6 ) . Applying preventively 
a n d in adequate concentration, this chemical diminishes t h e infection by 
8 1 — 9 0 per cent, while the cura t ive effect amounts at most to 5 0 per cent. 
According to experimental results of the present authors it has increased t he 
scorching of Golden delicious f ru i t s by 47 per cent , so due to t h e high-grade 
sensit ivi ty of this var ie ty di th ianon cannot be suggested for i ts protection. 
However , it must be taken into consideration t h a t in the development of 
f ru i t toxicity a grea t number of factors par t ic ipate , as shown by K R E M E R 
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Table 5 
The concentration-depending protective and curative effect of dithianon against the infection by 
V. inaequalis, according to the glasshouse experiments of Moore (1966) 
Percentual decrease of in-
fections 
Less than 25% 





P r o t e c t i v e 




0.2 - 0 . 1 5 
0.05—0.025 
0.2 — 0 . 1 
(1963). The spottedness of Golden delicious fruits is b rought about by t h e 
joint effect of nine factors in which scorching by the chemical is only one of 
them. 
In some cases the fungicidal effect of copper oxychloride lags behind t h a t 
of selectively specific organic fungicides of high act ivi ty . H I S L O P (1966) 
pointed out t h a t inorganic copper became diluted secondarily from the surface 
of leaves, h u t between the quant i ty of t h e copper content in the cell-sap and 
the infection (and damage respectively) caused by microorganisms no correla-
tion could be evidenced. 
Among the numerous side-effects of fungicides also t h e toxicity affect ing 
pollen germination and fertilization respectively are to be mentioned in brief. 
This problem was approximated by several authors ( Z A H O V 1 9 6 5 , L I E B S T E R 
1 9 6 5 ) . In recent years t h e method of spraying before and in the period of 
flowering lias been gradual ly gaining ground which particularly just if ies 
experimental testing. The fertilization r a t io related to t h e number of flowers 
is influenced only to a ve ry low degree b y organic fungicides. Results of exper-
iments carried out by the authors will be published in another paper ( D A N C S -
R O Z S N Y A Y — K I S S 1 9 6 8 ) . 
Qualification of the products. Out of the examined chemicals Orthocid 
proved to be of very sat isfactory effect in practice for m a n y years, and through 
it the protect ion against V. inaequalis could successfully be solved. 
Two-year small-plot experiments and subsequent large-scale tes ts carried 
out with Delan showed t h a t this fungicide exerted a high-grade prevent ive and 
moderate curative effect, and, in addi t ion, is also suitable to ward off storage 
diseases. Therefore and due to many favourable side-effects Delan will p lay an 
increasingly important role in the control of V. inaequalis. I t s only disadvantage 
is the scorching of white-skinned apples (Golden delicious), so it cannot be ap-
plied in orchards of mixed plantation especially in periods, when the danger of 
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scorching is ahead. Delan has excellent side-effects (induces the covering colour, 
shoot growth stimulator) which underline its usefulness. 
According to practical results copper oxychloride (Kupricol) can generally 
be applied for a very limited period only. I ts fungicidal activity is of an 
acceptable degree, but in consequence of o ther side-effects (phytotoxicity, f ru i t 
scorching) it cannot be suggested for the protection of certain fruits, and may 
at most be applied till flowering. For this reason copper oxychloride becomes 
gradually ousted from p lan t protection practice. 
For t he control of V. inaequalis, Aspor can be proposed only in combina-
tion with Orthocid or Delan. According to the authors ' experience the effect 
of Aspor is very short-lived and, therefore, highly disadvantageous in the 
practical p lan t protection of apple orchards. The requirements of large-scale 
practice can be satisfied only by plant p ro tec tan ts tha t exer t even in spraying 
turns of 8 to 10 days excellent fungitoxicity, and in addit ion, favourable side-
effects wi thout any phytotoxici ty . 
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STUDIES ON POD DEVELOPMENT IN THREE 
GROUNDNUT (ARACHIS HYPOGAEA L.) TYPES* 
By 
A . H A R - T Z O O K 
D E P A R T M E N T O F AGRONOMY, T H E VOLCANI I N S T I T U T E OF A G R I C U L T U R A L RESEARCH, 
BET DAGAN 
The effect of flowering and pegging zone environment on fruit development 
was studied in three types of cultivated groundnuts . The g roundnu t types displayed 
different response to environmental conditions in the pegging zone. Nutrients were 
observed to translocate f rom the root system into the developing pod and proved to 
be sufficient for normal pod development in all three types s tudied. 
Introduction 
Many comprehensive s tud ies of the reproduct ive s t a g e of the pr incipal 
cul t ivated t y p e s of Arachis hypogaea h a v e been pe r fo rmed in recent years , 
and have clar i f ied this s t age of development considerably ( S H I B U Y A 1 9 3 5 , 
S M I T H 1 9 5 0 ) . I t is known t h a t groundnut t y p e s differ in t he i r branching and 
flowering p a t t e r n s in add i t ion to some o t h e r morphological features (GRE-
G O R Y — S M I T H - Y A R B R O U G H 1 9 6 1 , S M I T H 1 9 5 0 ) . 
S H I B U Y A ( 1 9 3 5 ) r epo r t ed t h a t the Virginia Bunch t y p e generally f lowers 
progressively f r o m the basa l b ranch to t h e u p p e r branches and from t h e base 
of the respect ive branches t o the i r tips. L a t e r work by E M E R Y ( 1 9 6 3 ) , E M E R Y 
et al. ( 1 9 6 8 ) a n d G U P T O N et al. ( 1 9 6 8 ) es tabl ished a m o r e exact m a p p i n g of 
the flowering pa t t e rn of t h e Virginia t ype variet ies. The e f fec t of environmen-
ta l conditions in the pegging zone upon p o d formation h a s also been invest i -
gated ( W A L D E K O N 1 9 1 8 ) , b u t no t in r ega rd to probable differences be tween 
varieties. T h e purpose of t h e present work was to s tudy t h e effect of f lower ing 
and pegging zone env i ronment upon f r u i t development in three pr incipal 
types of cu l t iva ted g roundnu t s . 
Materials and Methods 
Seeds of three groundnut types: Virginia Bunch Improved, Valencia and Spanish, 
were planted in 50-liter plastic containers filled wi th fertile alluvialic soil on May 1st in six 
replications. Gynophores (pegs) which appeared were tagged daily. Gynophore length and 
pod-weight of t he corresponding gynophore were determined at harves t , which was 122 days 
* Contribution from the Volcani insti tute of Agricultural Research, Bet Dagan, Israel. 
1969 Series No. 1520-E. 
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after planting with the Spanish and Valencia varieties, and 145 days after planting wi th the 
Virginia Bunch Improved variety. Groups of twelve gynophores f r o m the third to s ix th nodes 
(counting f rom the cotyledonary node) of each groundnut type were treated in one of the 
following ways: 1. the gynophore was allowed to develop in wet vermiculite (in the absence 
of nutrients) and isolated from the soil in a plastic container; 2. the gynophore was prevented 
from penetrat ing into the soil and kept above soil surface; and 3. normal development in 
the soil. 
Results and Discussion 
In all th ree g roundnu t types f lower ing occurred gradual ly t owards the 
p lant t ips (Fig. 1 ) . This is in agreement wi th S H I B U Y A ' S ( 1 9 3 5 ) f ind ings in 
regard t o tl ie Virginia B u n c h type v a r i e t y . 
Fig. 1. The relation of the date of gynophore appearance and its placement on the p l a n t 
(nodes are counted f rom the first cotyledonary node upwards) 
The average gynophore l eng th at d i f fe ren t nodes in t h e th ree g r o u n d n u t 
types is given in Fig. 2. The Virginia Bunch Improved v a r i e t y had a longer 
average gynophore length a t nodes 3 8 t h a n did the o t h e r two var ie t ies . 
Varying length of gynophores affects the pod concentrat ion a round the p l a n t , 
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Fig. 2. Average gynophore length ( + standard deviation) on the different nodes of three 
groundnut types 
a feature which is of agrotechnical impor t ance dur ing harvest t i m e . The 
average p o d weight was af fec ted mainly b y the v a r i e t y and less so b y its 
location on t h e node up t o t h e 7th, 8th a n d 9tli nodes of t h e respective va r i e ty 
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Fig. 3. Average pod-weight on gynophores f r o m different nodes of three groundnut types 
( - Virginia Bunch Improved, — . —. — Valencia, — — — — — Spanish) 
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is probably due to: a) the effect known as "early fruit inhibit ion", where the 
early produced fruit interferes with t he development of fruits f rom later 
flowers; b) a shortened per iod of pod development; and c) t he reduced assimi-
lating capac i ty of the aging plant. 
The existence of a d i f ferent response of the groundnut types to environ-
mental condit ions in the pegging zone is demonstrated in Table 1. 
Table 1 
The effect of different treatments upon pod development in the three groundnut types 
T r e a t m e n t 
No . of p o d s No. o f V a r i e t y 
normal " p o p s " 
pegs pods (%) 
Virginia Vermiculite 5 3 4 42 
Bunch Soil surface 1 2 9 8 
Improved Normal 11 1 
— 
92 
Vermiculite 7 4 1 5 8 
Spanish Soil surface 
— — 
12 0 
Normal 10 2 
- 8 3 
Vermiculite 8 3 2 6 7 




The Valencia variety showed a t endency to produce normal pods on 
gynophores n o t penetrating in to the soil. Such pods had a greenish-purple 
colour caused presumably b y both anthocyanin and chlorophyll under t h e 
influence of l ight . This phenomenon was also observed in commercial and o ther 
experimental p lots of this va r ie ty . In the Spanish variety, on the other h a n d , 
no pods were produced on gynophores not penetrat ing into t he soil. Pegs of 
the Spanish va r i e ty prevented f rom penetra t ing into the soil and kept on t h e 
soil surface a t t a ined a dark green colour and enlarged only slightly (Fig. 4). 
Normal f r u i t was obtained in all three groundnut types in vermiculite; 
although in a number less t h a n t ha t under normal conditions. This indicates 
the translocation of nutrients f rom the root system into t h e developing pod 
and their sufficiency for normal pod development in all three types examined. 
Pods developed in wet vermiculite had, to a greater or lesser degree, a velvet-
like covering, as observed by W A L D E R O N (1918). This "root-hair- l ike" layer 
is supposed to absorb water and nutrients. I t appears, therefore , that some 
contradictory resul ts may be obtained concerning pod format ion of pegs no t 
developing unde r normal condit ions in the soil. Such results m a y have been 
caused by the different groundnut types used in the experiment . 
Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
STUDIES ON POD DEVELOPMENT 
Fig. 4. Pegs of the Valencia and Spanish groundnut varieties which developed in different 
environments. A: in wet vermiculite; B: on t he soil surface; C, D: under normal conditions 
in the soil 
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CYTOGENETIC STUDY ON INTERSPECIFIC HYBRIDS 
OF NICOTIANA 
By 
L . S Z I L Á G Y I 
I N S T I T U T E O F GENETICS O F T H E H U N G A R I A N ACADEMY 
O F SCIENCES, B U D A P E S T 
Within the genus Nicotiana hybridization between species results in sterile 
progeny which can be eliminated by the polyploidization of the Fj generation. Among 
the produced autotetrapioids only N. bigelovii was sterile. In the Nicotiana genus 
the only fertile diploid species hybrid is N. paniculataX N. knightiana. In t he f i rs t 
metaphase of the meiosis always 12 bivalents develop which proves the genetic rela-
tionship between the genoms. Among the genoms of the species N. debneyi, N. glutinosa 
and N. bigelovii there is a minimum homology. The meiosis of the "new type" amphi-
diploids produced in our Institute is regular, and their phenotype is constant. 
Introduction 
Exper imen t s on producing d i s t an t hybr ids wi th in t he Nicotiana genus 
have so f a r led to m a n y interesting resul ts . Species belonging to th is genus 
(more t h a n 60 species a rc known) are self-poll inating and possess a high degree 
of po lymorphism. Microevolution s tudies on the Nicotiana genus h a v e been 
performed b y many research workers ( K E H R S M I T H 1 9 5 2 , T E R N O V S K Y 1 9 6 2 , 
T A K E N A K A 1 9 6 3 , S M I T H 1 9 6 8 ) . So f a r more than th ree hundred wild t obacco 
hybrids h a v e been men t ioned in t he l i te ra ture . The accumulated d a t a were 
summarized by K O S T O F F ( 1 9 4 3 ) and G O O D S P E E D ( 1 9 5 4 ) . Wild species of 
tobacco can be intercrossed relatively well, their hybr ids are, however, sterile 
in most cases. A s t u d y on the meiosis of sterile hyb r id s may give clues to 
determine t h e extent of relationship be tween species. T h e method of genome 
analysis is usually: cytological examina t ion of the F x generation of interspecif-
ic hybr ids , pr imary de terminat ion of t h e extent of chromosome associat ion 
in diakinesis and in t he f i r s t metaphase . T h e greater is t h e homology of genomes 
i.e. t h e e x t e n t of chromosome association — the closer to each o ther a re the 
two species genetically. 
Materials and Methods 
Experiments carried on to produce Nicotiana interspecific hybrids and the s tudy of their 
cytogenetics were started in 1962. Our initial p lan t material consisted of Nicotiana species part ly 
grown in our Insti tute and part ly obtained f rom various foreign botanical gardens. For the 
cytological examinations root tips and buds of the experimental plants were fixed in Farmer ' s 
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solution (alcohol and acetic acid mixed in a ratio of 3 : 1), then washed in 70 per cent alcohol 
and stained w i t h the usual aceto carmin technique. The frequency of bivalents and mult ivalents 
was calculated on examining 25 cells. Pollen fer t i l i ty was determined by the ratio of s tained 
and unstained, empty pollens ( f rom 1500 pollens). Polyploids were produced by colchicin 
t r e a t m e n t ( G Y Ő R F F Y 1 9 4 5 ) . 
Results and Discussion 
Fertile amphidiploids can be produced by crossing two autotetraploids, 
or by t rea t ing the Fx seedlings with colchicin. Table 1 contains autotetraploid 
species obta ined at our In s t i t u t e and used in our experiments. 
Among t h e autotetraploids listed only the octoploid form of N. bigelovii 
proved to be of low viabil i ty; the plants were completely sterile. 
Table 1 
Autotetraploid forms of Nicotiana species 
Subgenus Section Species 
Chromosome Year of 
number production 
1 . Rustica Paniculatae N. paniculata L. 48 1962 author 
N. knightiana Good 48 1964 „ 
N. glauca Grah. 48 1952 Kovács, J .* 
2. Tabacum Tomentosae N. glutinosa L. 48 1952 
N. tabacum L. 96 1952 
3. Petunioides Bigelovianae N. bigelovii Watson 96 1962 author 
Suaveolentes N. debneyi Domin. 96 1964 „ 
* János Kovács , Institute of Genetics of the Hungarian Academy of Sciences 
In Table 2 the frequency of bivalents in interspecific hybrids produced 
a t our Ins t i tu te is shown. 
Diploid interspecific hybr ids show meiotic disturbances (univalents) 
followed by h igh sterility. However, steril i ty of hybrids can be eliminated 
through polyploidization. 
1. N. paniculata (n = 12) X N. knightiana (n = 12) diploid and amphi-
diploid hybrids (Fig. 1). Bo th species belong to the subgenus Rustica and 
have the same chromosome karyotypes (6 median and 6 submedian chromo-
some pairs — G O O D S P E E D 1 9 3 5 , 1 9 3 8 ) . As in the amphidiploid 5 5 per cent 
quadrivalent f requency was found (Fig. 2), i t was supposed t h a t the species 
N. paniculata a n d N. knightiana are not only taxonomically b u t also geneti-
cally close to each other, and in t he diploid hybr id of these species must occur 
a high bivalent formation. The study of t h e meiosis of the diploid hybr id 
displayed 12 bivalents in the f i rs t metaphase. Distribution of ring and open 
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Fig. 1. On the left : N. paniculata tetraploid; on the right: N. knightiana te t raploid; in the 
middle: hybr id flower 
Table 2 
Chromosome association in the meiosis of Nicotiana interspecific hybrids 
Interspecif ic hybr id combina t ion 
Chromosome 
number 
F i r s t recording d a t e a n d 
bivalent number 
Year of raising 




1. N. paniculata X N. knighti-
ana 24 — 1968 12 12 
2. N. knightiana X N. glauca 24 — 1963 4—9 6 
3. N. glutinosa X N. glauca 24 Kostoff 1943 8—10 1962 3 - 7 5 
4. N. bigelovii X N. labacum 48 Christoff 1928 0—10 1963 5 - 9 7 
5. N. bigelovii X N. debneyi 48 
— 
1968 0—3 1 
6. N. debneyi X N. glutinosa 36 Takenaka 1963 0 — 8 1963 2—5 3 
7. N. debneyi X N. glauca 36 
— 
1968 0—7 4 
Amphidiploid 
8. N. paniculata X N. knighti-
ana 48 — 1967 24 
9. N. knightiana X N. glauca 48 • — 1965 24 
10. N. paniculata X N. glutinosa 48 
— 
1963 24 
11. N. glutinosa X N. glauca 48 Kehr , Smith 1952 1962 24 
12. N. bigelovii X N. tabacum 96 
— 
1964 48 
bivalents in the late diakinesis was 79.5 and 20.5 per cent , respectively. Pollen 
fertili ty of the first hybr id generation was 83.9 per cen t in case of ful l seed set. 
Results obtained suggest tha t chromosomes of the genomes of N. paniculata 
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Fig. 2. Meiosis in N. paniculata X N. knightiana amphidiploid. First metaphases: 10 quadri-
valents a n d 4 bivalents ( X 600) 
Fig. 3. Left: N. knightiana tetraploid; r ight : N. glauca tetraploid; middle: hybrid flower 
a n d N. knightiana are probably homologous, or homoeologous. From the 
cytological picture, however, it c a n n o t be determined with cer ta in ty , whether 
t h e same chromosomes are associated or whether t h e y belong to different geno-
mes ( G Y O R F F Y 1 9 6 6 ) . In any case, this interspecific hybrid has n o t been men-
t ioned in the l i te ra ture ; further, t h i s hybrid is fert i le , thus there is a possibility 
of analysing the segregating generations. 
2. Diploid and amphiploid combinations of N. knightiana (n = 12) X 
N. glauca (n = 12) have not been mentioned in the l i t e ra ture (Fig. 3). 
I n diploid hybrids 4 9 bivalent formations were observed. In hybr ids derived 
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Fig. 4. Meiosis of N. knightiana X N. glauca amphidiploid with 24 bivalents ( X 600) 
Fig. 5. Left : N. paniculata tetraploid; r ight : N. glutinosa; middle: hybrid f lower 
by crossing the species N. paniculata — a related species of N. knightiana — 
with N. glauca K O S T O F F ( 1 9 4 3 ) found 3 — 1 0 bivalents, which agrees t o our 
results. The high extent of bivalent format ion suggests t h a t in this case allosyn-
desis may occur, tha t is, several chromosomes of the genome of N. glauca 
may form homologous pairs with the chromosomes of N. knightiana. 
Amphidiploid of the F j generation of N. knightiana X N. glauca obta ined 
by colchicin t reatment showed a 30 per cent pollen ferti l i ty; meiosis was 
regular with 24 bivalents (Fig. 4). 
3. The diploid hybr id of N. paniculata (n = 12) X N. glutinosa (n = 12) 
was described by K O S T O F F in 1 9 4 3 . The author observed 2 — 4 b ivalents in 
the hybr id . The amphidiploid of N. paniculata X N. glutinosa (2n = 48) 
has not been mentioned so far in the l i tera ture (Fig. 5). In the meiosis of the 
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hybrid s tudied for several generations ( F ( , F2, F3) b iva lent formation was 
observed in general (24ц) wi th a very low quadrivalent frequency (1 3jv). 
I t is worth mentioning t h a t in general, seed setting of ampliidiploid hybrids 
in the first generation is poor due to the low pollen fer t i l i ty ; pollen fert i l i ty 
of amphidiploids produced b y us — on t h e other hand was nearly 80 per 
cent, thus a normal seed set was obtained. Germinating ability of seeds had 
been low b u t improved in l a te r generations. 
4. Diploid and amphidiploid interspecific hybrids of N. glutinosa (n = 12) 
X N. glauca (n = 12). The f i r s t relevant d a t a were found in K O S T O F F ' S papers 
(1930, 1943). In the meiosis of the hybrid he described 10 12, 8 10 (1930) 
and 3 7 bivalents (1943) respectively. Our investigations confirm the l a t t e r 
Fig. 6. Meiosis of N. glutinosaxN. glauca amphidiploid with 24 bivalents (хбОО) 
da ta , in the meiosis of our hybr ids generally 3 — 7 bivalents were found. I t 
is supposed t h a t chromosomes belonging to the same genomes associate 
(autosyndesis), which confirms G O O D S P E E D ' S suggestion ( 1 9 5 4 ) , namely, t h a t 
t h e basic chromosome number of the Nicotiana genus was originally 6. T h e 
f i r s t N. glutinosa X N. glauca amphidiploid (2n = 48) was produced b y 
K E H R — S M I T H ( 1 9 5 2 ) . Hybrids obtained by t h e m were fertile in the Fx genera-
t ion, but t he progenies were sterile. L A T T E R E L L ( 1 9 5 8 ) also mentioned 
th is amphidiploid. According t o his description F2 plants showed somatic 
instability. W e produced this hybr id in 1963; the plant is of stable phenotype 
even after the four th generation. In the pollen mother cell generally 24 biva-
lents were found (Fig. 6). Devia t ion is caused probably by t h e different initial 
p l a n t materials used. 
5. Diploid and amphidiploid hybrids of N. bigelovii (n = 24) X N. 
tabacum (n = 2 4 ) . C H R I S T O F F ( 1 9 2 8 ) found 0 — 1 0 while K O S T O F F ( 1 9 4 3 ) 0 3 
bivalents in t h i s hybrid. We generally observed 5—9 bivalents. On the basis of 
haploide of N. tabacum containing 1 — 2 b ivalents K O S T O F F suggests autosyn-
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desis. The produced amphidiploid N. bigelovii X N. tabacum showed regular 
meiosis in FL, F2 and F 3 with 48 bivalents. 
C L A Y T O N (1950) reported a diploid N. debneyi X N. tabacum interspecific 
hybr id . The hybrid obtained by him had split blossom. 
Fig. 7. Morphologically different flowers of the polygenomic hybrid of N. bigeloviix N. taba-
cum X N. glauca 
6. The polygenomic hybr id of N. bigelovii (n = 24) X N. tabacum 
(n = 48) X N. glauca (n = 12) which is not presented in Table 2 had the same 
split blossom. Among the hybrid plants interesting morphological variations 
have been found (Fig. 7). They can he divided into three groups: 
a) flowers with yellow colour, 
b) flowers with pink colour (tabacum type), 
e) plants with split blossoms. 
In the polygenomic hybrids appearance of distorted forms is caused by 
a disturbance in the interaction of genomes. In chromosome division a high 
degree of abnormali ty and very f requent dyad formations (75 per cent), were 
observed. Crossing was repeated in 1966, and we succeeded in raising two 
plants. Both of t hem were of different type. Deformation of s tamens prevent-
ed us from studying the meiosis. Results obtained from investigations of 
mitosis suggest t h a t the great morphological differences may be traced back 
to abnormal chromosome division followed by the instability of chromosome 
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number . (The chromosome number in the somat ic cells was 48, 32, 35, 
40, 44 and 60.) We carried out several crossings between the obtained hybrid 
plants and various tetraploid species (N. knightiana, N. glutinosa, N. panicu-
lata) ; in the fully developed f ru i t s only primordial seeds were found. The 
absence of seed format ion was probably caused by the degeneration of the 
endosperm. 
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STUDIES ON THE RHIZOSPHERE MICROFLORA 
OF RICE 
By 
S . A . Z . M A H M O U D , A . N . I B R A H I M 
D E P A R T M E N T O F MICROBIOLOGY, F A C U L T Y OF A G R I C U L T U R E , AIN S H A M S 
U N I V E R S I T Y , C A I R O AND D E P A R T M E N T OF M I C R O B I O L O G Y , FACULTY O F 
A G R I C U L T U R E , A L A Z H A R U N I V E R S I T Y , C A I R O 
The rhizosphere microflora of rice plant has been studied in the present investi-
gation under different stages of growth. Total microflora, actinomycetes, Azotobacter, 
nitrifiers and cellulose decomposers have generally shown a positive rhizosphere 
effect. This is because of root secretion, plant debris, and the relatively higher oxygen 
tension around roots than the soil apa r t . On the other hand, Closridia, su lpha te reducers 
and denitrifiers have given a negative rhizosphere effect. This is simply due to anaero-
biosis which disturbs the microbial equilibrium being in favour of the growth of these 
organisms. 
Introduction 
I t is fully established tha t t h e roots of p lants support a microbial flora 
which differ quali tat ively and quant i ta t ively f rom those of t h e soil apart 
from roots. This has stimulated great interest among soil microbiologists, 
p lant pathologists and physiologists. K A T Z N E L S O N - L O C H H E A D — T I M O N I N 
( 1 9 4 8 ) made a full review on the rhizosphere subject ; since then, accumulated 
l i terature has revealed the impor tance of the rhizosphere. T I M O N I N — T H E X O N 
( 1 9 5 0 ) , F E D O R O V N E P O M I L U E V ( 1 9 5 4 ) , R I V I E R A ( 1 9 6 4 ) and m a n y others 
contr ibuted to this. Several investigators have reported that t h e rhizosphere 
microflora differs markedly from the soil flora. The rhizosphere of many plants 
has been reported to support greater population of bacteria which are more 
capable of growing rapidly and physiologically more active types than non-
rhizosphere organisms ( R O V I R A 1 9 5 6 , K A T Z N E L S O N - R O U A T T 1 9 5 7 , and 
M A H M O U D A B O U L - F A D L E L M O F T Y 1 9 6 4 ) . 
In view of t he fact tha t intensive studies have been focused to non-
aquat ic economical plants and no attention has been paid to aquat ic plants, 
it may be of interest to study t he rhizosphere microflora of rice. This plant is 
considered to be t h e second economical crop a f t e r cotton in U . A . R . I t spends 
most of its life period under aqua t ic conditions. Such is expected to disturb 
the microbial equilibrium which may affect t he succeeding crop since rice 
is the only aquat ic plant incorporated in the rotation system North of t he 
Nile Delta. 
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The study entai ls the rhizosphere microflora with special reference to 
some active groups of microorganisms which carry out some impor tan t proc-
esses namely non-symbiotic nitrogen fixation, nitr if ication, cellulose decompo-
sition, nitrate and sulphate reduction in soils. 
Materials and Methods 
The soil used in this investigation was fertile clay loam (organic ma t t e r 1.88 per cent 
and to ta l nitrogen 0.98 per cent). It was obtained from the Agricultural Experimental Station 
at Giza, sieved and mixed thoroughly and placed in 2 ad jacen t cemented lysimeters 2 X 10 m; 
one cultivated with rice; the other was not but received the same t rea tments (soil apart). 
This was carried out to eliminate the rhizosphere effect in samples of soil apa r t due to the 
aquat ic condition and p l an t density. 
Rice seeds (Nahda variety) were planted in the usual manner. The seeds were left 
for 15 days to germinate in the soil containing about 60 per cent of water holding capacity, 
then the soil was flooded with water till matur i ty . Later, the soil was drained off; a usual 
practice carried out before cropping. 
I t should be ment ioned that no fertilizers were added to the soil, to eliminate their 
effects on the microbial population. 
Rhizosphere samples were collected by mulshing the p lan t and cutting the root system 
with a pair of scissors sterilized with 70 per cent of alcohol. The samples were transferred to 
the laboratory in sterilized wide mouthed bottles. 
Samples from the soil apart were collected separately by using a semi-micro auger. 
Microbiological methods. The method of T I M O N I N (1940) has been adopted. Cultural 
methods were used for counting the microbial population in the rhizosphere and soil apart 
by t he plate count and dilution frequency methods. 
Each sample was analyzed in duplicate, and the counts were calculated to obtain the 
number of microorganisms per one gram dry weight of the soil. 
Total microflora were grown on soil extract yeast agar medium S K I N N E R — J O N E S -
M O L L I S O N (1955) modified by M A H M O U D (1955) as follows: K 2 H P 0 4 0.5 g, yeast extract 
0.5 g, glucose 0.1 g, soil ex t rac t 500 ml, t a p water 500 ml, agar 15 g, and pH 7.2. For aerobic 
spore formers, the respective dilutions were pasteurized at 80°C for 15 minutes before inoculat-
ing the medium. 
Actinomycetes count was determined on Jensen's medium, after A L L E N (1961). 
Azotobaeter was determined on Base medium 77; while nitrogen fixing Clostridia was 
counted on modified Winogradsky's medium (ALLEN 1961). 
Stephenson's medium was used for counting nitrifiers; and glucose n i t ra te medium 
( A L L E N 1 9 6 1 ) was used for denitrifiers. 
Sulphate reducers were grown on Starkey's medium modified by A B D - E L - M A L E K 
R I Z K ( 1 9 5 8 ) . 
For aerobic cellulose decomposers, Dubos medium (ALLEN 1961) was used. 
Chemical methods. To ta l nitrogen was determined by the modified Kje ldahl method; 
and organic matter was determined by the Walkely and Black wet digestion method 
( J A C K S O N 1 9 5 8 ) . 
For moisture determinations, samples were dried a t 105°C overnight to constant 
weight. 
Results 
The average counts of microflora determined b y the plate method and 
dilution frequency me thod per g d ry wt, of soil of t h e rhizosphere and soil 
apart have been recorded in Table 1, illustrated by Fig. 1. 
Total microbial flora. Total microbial flora of soil apart was nearly 
similar to tha t of rhizosphere during t h e seedling s tage, being in t he order of 
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31 millions. As plant gets older, the rhizosphere soil showed significantly higher 
counts t h a n the soil apa r t , being 39.0, 33.6 and 53.0 millions in t h e tillering, 
heading and maturing stages, respectively. In the soil apart , however, counts 
were found to be 25.7, 15.0 and 21.7 millions in t h e aforementioned stages. 
Hence, i t could be s ta ted that there was a positive rhizosphere effect. R/S 
rg Total microflora 7 g ^Spore -formers g g Actinomyates 
7 4 6,6 
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5,8 h 
gg Azotobacter 7,0 Clostridia 
1 
6,0






А В С D А В С D 
A Seedling stage В Tillering stage 





Fig. 1. Counts of microorganisms in the soil and rhizosphere of rice plant 
ratios were 1.51, 2.24 and 2.44 in t h e same respective stages. T h e reason for 
such stimulating effect could be d u e to root secretions and p lan t debris which 
s t imulated soil microorganisms a round the roots . This is in agreement with 
other investigators such as R O V I R A ( 1 9 5 6 a) and M A H M O U D — A B O U L - F A D L — 
E L M O F T Y ( 1 9 6 4 ) . 
I t should he pointed out in th is respect t h a t the rhizosphere effect was 
lower t h a n at some non-aquatic p lan ts determined by several investigators 
( N A I M — M A H M O U D — H U S S E I N 1 9 5 7 , K A D R Y — M A H M O U D — A L A M A 1 9 6 1 ) . This 
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Table 1 
The average counts of total microflora and specific groups in the soil and rhizosphere of rice 
Plant counts in millions/g dry weight of soil 
Seedling s t age 
30 days 
Tillering s t age 
60 days 
Heading s tage 
100 days 
Maturing s tage 
120 days 
R R s R s R s 
Total microflora 31.552 30.950 39.077 25.792 33.690 15.083 53.095 21.742 
Spore-formers 0.579 0.614 0.748 11.066 0.770 11.963 2.714 9.090 
Actinomycetes 4.310 2.223 2.360 1.150 1.333 0.830 2.060 2.524 
Azotobacter 1.725 1.664 2.840 1.670 2.366 1.049 3.275 1.505 
Clostridia 0.135 0.124 1.040 1.188 0.614 1.727 0.788 1.158 
Nitrifiers 0.135 0.057 0.187 0.043 0.176 0.041 0.667 0.197 
Denitrifiers 1.508 3.199 1.600 3.100 2.240 3.188 1.697 3.820 
Sulphate reducers 0.122 0.217 0.360 1.188 0.556 1.049 0.244 0.915 
Cellulose decomposers 1.725 1.408 1.466 0.632 1.760 0.717 3.222 1.274 
could be due to the aquat ic conditions which diluted root secretions and lowered 
the decomposition r a t e of soil organic matter ( T A H A — M A H M O U D I B R A H I M 
1966). 
The gradual decrease recorded in the total microbial count as the experi-
ment proceeded, could be a t t r ibuted to the inhibit ion of the aerobic bacteria 
which constitute a large percentage of soil microflora. The anaerobic conditions 
maintained in the soil as a result of water-logging disturbed t h e microbial 
equilibrium being in favour of anaerobic and facul ta t ive aerobic microorgan-
isms. These confirm the results obtained by T A H A M A H M O U D — I B R A H I M 
(1966) who found t h a t water-logging of paddy soil decrease t h e counts of 
total microflora. 
A marked increase in the to ta l microbial coun t was, however, recorded 
at matur ing stage. This could be at t r ibuted to drying usually practiced in 
this period. Similarly, t he rhizosphere effect was more pronounced. This is due 
to aeration which favour the growth and proliferation of most of soil micro-
organisms on plant debris. 
Spore-formers. Spores were found to be present in lower count in the 
rhizosphere than in soil apart giving negative rhizosphere effect. R/S ratios 
were found to be 0.94, 0.06, 0.06 and 0.30 in the seedling, tillering, heading 
and matur ing stages, respectively. This indicates t h a t such organisms are 
sooner present in the active vegetat ive phase in t he rhizosphere t h a n in soil 
apar t . This is possibly due to nutr ients supplied by t h e roots, excessive moisture 
and the relatively high oxygen tension due to gas exchange as a resul t of root 
respiration. 
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The high counts recorded in soil apar t samples in the tillering and heading 
stages could be due to t h e low oxygen tension existing in the soil as a result 
of flooding. This gets t he active vegetat ive form to the resting spore phase. 
The reduction in the spore count recorded in soil apar t as a result of soil drying 
could be at tr ibuted to t he germination of more spores due to favorable 
conditions which prevailed later. 
Spore-formers were found by several investigators to be present in high 
densities in Egyptian soils ( M A H M O U D 1 9 5 5 , M O B A R E K I 9 6 0 , A B D E L - H A F E Z 
1 9 6 2 and T A H A et al. 1 9 6 5 ) . They suggested tha t these organisms played an 
impor tan t role in organic matter decomposition. This contradicts other 
investigators who found spore-formers to be present in low counts in tempera te 
regions and postulated tha t these zymogenic organisms were only active 
when organic mat ter were present in ample quant i t ies beyond fa rm applica-
tion ( W I N O G R A D S K Y 1 9 2 4 , C O N N 1 9 4 8 ) . The presence of these organisms in 
the active vegetative phase in the rhizosphere is — in the present investigation 
— an additional proof to their importance in the soil. 
Actinomycetes. Actinomycetes were found to p lay an important role in 
soils of warm climatic conditions ( J E N S E N 1 9 4 3 ) . They were found to he present 
in high densities in fert i le and deteriorated Egyp t i an soils ( A B D E L - H A F E Z 
1 9 6 2 , E L - S A I D 1 9 6 3 , T A H A - M A H M O U D - I B R A H I M 1 9 6 4 , 1 9 6 5 ) . 
In general, the rhizosphere soil showed higher counts of actinomycetes 
than soil apart , giving positive rhizosphere effect. R/S ratios were found to 
be 2 , 2 , 1 . 5 in the seedling, tillering and heading stages, respectively. The gradual 
decrease recorded in their counts in bo th rhizosphere and soil apar t could be 
a t t r ibuted to the aqua t ic conditions which had a deleterious effect on the 
growth and proliferation of such organisms ( T A H A — M A H M O U D — I B R A H I M 
1 9 6 6 ) . 
A marked increase was, however, recorded in t h e counts of actinomycetes 
in both soil apart and rhizosphere soil at maturing stage. This count was much 
higher in the soil giving a negative rhizosphere effect (R/S rat io = 0 . 8 0 ) . 
This is probably due to the presence of more moistened condition around 
the roots in this s tage than in soil apar t . 
Non-symbiotic nitrogen fixing organisms. Non-symbiotic nitrogen fixing 
organisms namely Azotobacter and Clostridia have also been studied in the 
present investigation. This is of great interest since the former is aerobe 
and the latter is anaerobe. 
In general, Azotobacter and Clostridia were found to be present in high 
densities in both soil and rhizosphere of rice. This, however, confirms earlier 
investigators who found Azotobacter to be present in high densities in Egypt ian 
soils ( A B D E L - H A F E Z 1 9 6 2 , I B R A H I M 1 9 6 4 ) . They stress their importance in 
nitrogen fixation in such soils as their densities could be taken as an index 
of the amount of f ixed nitrogen in soils ( J E N S E N 1 9 4 0 ) . 
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Azotobacter was present in higher counts in the rhizosphere than in soil 
apar t . The highest count was recorded in the tillering stage (2.8 millions). 
However, the drying of oil great ly increases Azotobacter count in the rhizo-
sphere (3.2 millions). Such increase could he at t r ibuted to t he high oxygen 
tension and the presence of available sources of energy during such a period. 
A positive rhizosphere effect was generally observed dur ing sampling 
periods denoting t ha t roots furnish favourable environment for the growth 
of Azotobacter. 
Unlike Azotobacter, Clostridia showed higher counts in soil apart t han 
in the rhizosphere giving negative R/S ratios. The highest count of Clostridia 
was recorded in the heading stage. This, however, coincided wi th the lowest 
count of Azotobacter in the soil. This could be a t t r ibuted to t he prevalence of 
anaerobic conditions which favour the growth of Clostridia and hinder t ha t 
of Azotobacter. 
In general, Azotobacter was present in higher counts in t he rhizosphere 
than Clostridia, whereas Clostridia showed higher counts in t he soil than in 
the rhizosphere. This, however, confirms results obtained by T A H A — M A H -
M O U D — I B R A H I M (1966). They found tha t flooding condition of paddy soils 
greatly increased the counts of Clostridia and decreased t h a t of Azotobacter. 
In this respect, i t may be s ta ted also tha t Azotobacter may be benifited by 
the growth of Algae which is normally present in paddy soils in Egypt . Such 
organisms supply Azotobacter wi th a stream of oxygen during photosynthesis. 
Nitrifiers and denitrifiers. Nitrification is one of the most impor tan t soil 
processes which depends mainly upon aminonification carried out b y soil micro-
organisms. The density of nitrifiers was generally low as compared with 
results obtained in non-aquatic plants and unflooded soils. This could be 
a t t r ibuted to t he presence of low oxygen tension in this soil as a result of 
flooding. 
However, nitrifiers were found to be present in higher densities in the 
rhizosphere than in soil apart showing a positive rhizosphere effect. This 
could be due to the relatively high ammonificat ion process existing around 
roots and the relatively higher oxygen tension due to more gas exchange as 
a result of root respiration and algae growth unlike the s tagnan t condition 
in soil apar t . 
On the other hand, denitrifiers were present in high densities in both 
rhizosphere and soil apart . Their counts were, however, higher in soil apart 
t han in the rhizosphere, giving negat ive R/S ratios. In fact, the counts of such 
group of microorganisms were found to be still high in spite of soil drying at 
ma tu r i ty stage. This points out to their deleterious effect when the soil is 
manured with ni t ra tes during the second crop. This, however, confirms the 
results obtained by T A H A M A H M O U D — I B R A H I M ( 1 9 6 6 ) who recommended the 
application of ammoniacal fertilizers for the next crop after rice to evade the 
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deleterious effect of denitrifiers. V E R H O E V E N ( 1 9 5 2 ) also s ta ted that n i t r a t e 
reduction could take place in poorly aerated and well aera ted soils. 
Sulphate reducers. Similarly to denitrifiers, sulphate reducers were f o u n d 
to be present in higher densities in soil apar t than in the rhizosphere, showing 
a negative rhizosphere effect. The highest counts were, however, obtained a t 
the tillering and heading stages, followed by a marked decrease during drying 
at the matur ing stage. 
Cellulose decomposers. The rhizosphere soil showed generally higher counts 
of aerobic cellulose decomposers than soil apa r t giving a positive rhizosphere 
effect, due to the presence of relatively high oxygen tension, and plant debris . 
R/S ratios were found to be 1.2, 2.3, 2.4, and 2.5 in t he seedling, tillering, 
heading and maturing stages, respectively. 
Discussion 
Rice is considered to be the second crop af ter cotton in U.A.R. It is the only 
aquatic p lant incorporated in the rotation North of the Nile Delta. In th is 
respect, it was found interest ing to s tudy t h e rhizosphere microflora of such 
plant. This is of great importance, since water-logging is expected to d i s turb 
the microbial equilibrium in the soil and rhizosphere. 
Total microflora, Actinomycetes, Azotobacter, ni tr if iers and cellulose 
decomposers have generally shown a positive rhizosphere effect . This is because 
of root secretion, plant debris, and of t he relatively higher oxygen tension 
around roots than in t he soil apart. 
Counts of these organisms were generally lower t h a n t ha t obtained wi th 
other economical plants in U . A . R . such as beans, tomatoes and cotton ( N A I M — 
M A H M O U D — H U S S E I N 1 9 5 7 , K A D R Y M A H M O U D S A L A M A 1 9 6 1 ) . This m a y be 
at tr ibuted to the dilution of nutrients, low oxygen tension and the low ra t e 
of organic mat ter degradat ion under such anaerobic conditions ( T A H A — 
M A H M O U D - I B R A H I M 1 9 6 6 ) . 
On the other hand, Clostridia, su lphate reducers and denitrifiers gave 
a negative rhizosphere effect . Such organisms have been found to he present 
in higher densities in the soil than in t he rhizosphere. This is simply due to 
anaerobiosis which disturbs the microbial equilibrium being in favour of the 
growth of these organisms. I t is of great interest to note t h a t after the drying 
denitrifiers and sulphate reducers were still present in high densities in t h e soil. 
This is of great agronomic importance as ni t ra te and sulphate amendment of 
the second crop is not advisable. Such anions will be reduced by these organ-
isms. Therefore, ammoniacal nitrogen and elementary sulphur should be 
applied for the succeeding crop, to evade the deleterious effects of n i t r a t e and 
sulphate reducers. 
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INCREASE OF THE F R E E PROLINE LEVEL IN WATER 
DEFICIENT LEAVES AS A REACTION TO SALINE OR 
COLD ROOT MEDIA 
By 
G . P Á L F I , J . J U H Á S Z 
D E P A R T M E N T O F PLANT P H Y S I O L O G Y AND M I C R O B I O L O G Y , A. J Ó Z S E F U N I V E R S I T Y , 
SZEGED 
Leaves of plants grown under op t imum conditions conta in a very low p r o p o r -
tion of prol ine among their f ree amino acids. I n most cases i t can he demons t r a t ed 
by paper and layer ch romatography only when developing by i sa t ine is applied. H o w e v -
er, a f te r 2 — 3 days of wa te r deficiency in t h e p l a n t s the proline content of the l eaves 
becomes m a n y times as m u c h as the normal . 
Large-scale accumula t ion of proline po in t s , like an indica tor , to water def ic iency 
in the leaves even if p lenty of water is involved in the root m e d i u m , though its u p t a k e 
is somehow inhibited. By increasing the sal t con ten t of i r r iga t ion water we i n d u c e d 
physiological drought. In spi te of the high t o t a l salt content , resp . osmotic p re s su re 
of soil solut ion, the water u p t a k e by root s y s t e m requires more energy as i n d i c a t e d 
af ter 2 — 3 d a y s by a considerable increase in t h e proline concent ra t ion of leaves. 
If t h e difference be tween the t e m p e r a t u r e s of the roo t medium and t h e d r y 
air f low surrounding the shoots is great, t h e w a t e r loss by t ranspi ra t ion canno t b e 
supplemented, owing to t h e reduced activity of t h e root system, and water def ic iency 
turns up in the leaves. Th i s water deficiency is well indicated b y the great increase 
in the proline content of leaves. In our exper imen t low t empera tu re in the root m e d i u m 
was produced by cooling. 
Introduction 
Examining free amino acid of Cynodon dactylon grown in culture po ts , 
it was found t h a t as a reaction to water deficiency t he proline content of 
plants became 1 0 1 0 0 t imes as high as in t h e irrigated controls ( B A R N E T T — 
N A Y L O R 1966). During the water loss of detached wilting leaves proline was 
also found to have increased to a great e x t e n t ( T H O M P S O N et al. 1966). W h e n 
studying p lants grown in culture pots and in the field (wheat , rice, tobacco, 
paprika, sunflower, bean, pea) we, too, f o u n d that proline concentration of 
leaves increased rapidly wi th growing water deficiency in plants ( P Á L F I 1968a, 
1968b). On detached leaves wilting in b o t h light and dark , and by saccharose 
infiltration of isolated leaves we pointed ou t that in wa te r deficient leaves 
proline M'as no t of direct protein origin b u t derived f r o m carbon hyd ra t e s 
through oxidative phosphorylation ( P Á L F I J U H Á S Z 1968). The process of 
proline format ion was namely inhibited by 2,4-DNP. In t h e course of our inves-
tigations we have come to the definite conclusion tha t proline content rising 
many times above the normal level indicates in every case water deficiency 
and this phenomenon may occur in any phase of the development of p lan t s . 
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Sometimes the root system may n o t be able to supply the shoots with 
water, a l though sufficient quantities of water are available for the p l a n t in 
the soil. This phenomenon is called as it is well-known — physiological 
drought and occurs when to ta l salt con ten t of the soil is high. Physiological 
drought m a y also occur when tempera ture in the root medium is too low as 
compared wi th that of t h e air surrounding the shoots. 
In our present experiment we wished to reveal whether soil solutions 
of high salt concentration or a root med ium with low temperature do cause 
water deficiency in spite of adequate quanti t ies of wa te r available. I f the 
proline content in the leaves of plants grown under t h e above condit ions 
considerably increases as compared wi th the control, water deficiency is 
certainly present , as indicated by our d a t a obtained so far . 
Material and Method 
Plants were grown in cul ture pots containing a mixture of sand and soil (2 : 1) under 
optimum conditions in sunshine and irrigated f r o m time to time wi th Knop's culture fluid. 
We began irr igating the soil of 50 days old paprika p lants (Capsicum ani iuum L.) every second 
day alternately fur ther with t ap water, and every second day with V a n ' t Hoff's salt solution 
composed of 0.1 n NaCl (1000 parts) , MgCl, (78 parts) , MgS04 (38 parts), KCl (22 par ts) , 
and CaCl2 (20 parts) . The total salt content of this solution was increased to 2 per cent ( p H 6) 
by adding Na 2 SO, . Controls continued to be i rr igated with tap water every day, so bo th 
groups were given the same daily amount of water. Af t e r having made the medium saliferous for a 
fortnight, we took leaf samples for analysis. In the media of 30 days old sunflowers (Kisvárdai) , 
24 days old peas (Express) and 21 days old beans (Black prinz) salt content of the soil was 
increased in the same way. Three culture pots per treatment were set in the exper iment . 
The full water capacity of shoots was determined by cutting off shoots grown under 
optimum conditions and placing t hem for twice four hours each into glass containers filled 
with tap water. Meanwhile they were ventilated, i.e. exposed to air for one hour. Dur ing the 
whole time the plants were i l luminated, and finally weighed. 
For cooling the root media, sunflower, bean and paprika p lants were grown unt i l 
the age of 30, 21 and 50 days respectively, also in culture pots containing sandy soil, bu t 
this time with artificial illumination (4000 lux for 12 hours a day).Then the plants were removed 
one by one f rom the pots with soil and transplanted in to glass containers of 12 cm height and 
7 cm in diameter. In the subsequent two days the in ju red plants were discarded. During t h a t 
time the root medium adopted the temperature of air (24°C). Then the containers of one of 
the variants were placed into a cooling fluid, cooled in 8 hours gradually to 8°C and kep t 
for 3 days at this temperature, while the root medium of the control remained at 24°C. Af t e r 
3 days the leaves of the plants were f ixed. During the experiment soils of the cooled and control 
groups were kep t a t the same moisture level (70 per cent water content as calculated in t he 
full water capaci ty of soil). 
Ethanol extracts were developed on one- and two-dimensional up take papers (butanol-
acetic acid-water; 2 : 1 : 1 , and phenol-mcthanol-water; 3 : 1 : 1 ) . The method was described 
in detail by S Z A L A I (1957) and H A R T M A N N (1965). W i t h proline the blue colour of the isa t ine 
reaction was measured with spectrophotometer. A t the total amino acid determinations, 
the complex red colour of the copper-salt obtained a f t e r the ninhydrine reaction was measured 
with the comparat ive standard-mixture method ( P Á L F I 1965a). 
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Results 
The var iants i rr igated with Van' t Hoff ' s solution of increased t o t a l salt 
content and balanced ion antagonism fell strongly back in development as com-
pared wi th controls i r r igated with t a p water. There was a great differ-
ence also in the size and thickness of leaves and thickness of stalks in favour 
of the controls. Data obtained during t h e analysis are presented in Table 1. 
Table 1 
Fresh and dry matter as well as water content of shoots of plants irrigated with tap water and with 
water of 2 per cent total salt content; proline and total amino-acid concentration of leaves 
Mean value and average error 
P l a n t s Soil q u a l i t y 
Fresh 
weight 
D r y 
m a t t e r W a t e r 
con ten t 
Proline 
T o t a l amino 
ac id** 
of 10 s l ioo t s % * rag/g d r y m a t t e r 
Capsicum annuum L. normal 11.21 1.45 70.6 0.36 
±0.016 
9.64 
± 0 . 4 2 
saline 7.06 1.14 58.3 21.74 
±0.92 
12.10 
± 0 . 5 8 
Helianthus annuus L. normal 15.00 1.55 80.0 0.42 
±0.02 
6.52 
± 0 . 2 8 
saline 8.18 1.12 61.4 22.28 
±1.06 
12.34 
± 0 . 5 6 
















* Water content in percentage of ful l water capacity 
** Without proline and asparagine 
Table 1 shows t h a t the fresh green material of plants irrigated with tap 
water alone was considerably larger t h a n that of t h e plants i r r igated with 
water of 2 per cent t o t a l salt content. T h e dry-matter content of t h e 10 shoots 
was also higher in p lan t s irrigated wi th t a p water. I t is obvious t h a t in paprika 
and sunflower the prol ine content increased 60 and 53 times above tha t of 
the control, respectively. Proline con ten t shows essential differences — though 
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t o a lower extent also in peas and beans, being 6.3 and 4.3 times higher 
in plants i rr igated with wa te r of increased salt content t h a n in controls. 
Table 1 shows further t h a t , besides the proline content, t h e total amount 
of free amino acids also increased by 30 90 per cent in plants grown in highly 
saline soil, compared with t he control. It is also remarkable t h a t in papr ika 
and sunflower p lan t s grown in highly saline medium the a m o u n t of proline 
is nearly twice as much as t he to ta l amino acid content. In peas and beans it 
is t he other way round, namely, t he total amino acid contents are higher t h a n 
t h e proline contents . It should be mentioned furthermore, t h a t in p lants 
grown in highly saline media t h e amount of asparagine, n o t shown in t h e 
tab le , also increased to 5 6 t imes more t h a n t ha t of the control . 
I t was found tha t plants irrigated with water of 2 per cent total salt 
content though the water a m o u n t was the same as that fo r the control 
h a d a permanent water deficiency as proved b y t he extremely high concentra-
t ion of proline. This result is confirmed by t h e da ta on water content for t h e 
p l an t s (Table 1). We cut off 10 paprika and 10 sunflower shoots above t h e 
soil surface and at tached rubber pipes to the s tumps in order t o obtain some 
roo t pressure sap. In controls 11.5 ml and 23.8 ml resp. gu t t a t ion sap was 
obtained in 12 hours , while the s tumps in saline media did not produce any sap 
a t all. This fact also shows t h a t water supply in plants grown in a saline 
medium is considerably reduced. 
I t is known tha t in normal ly saline, n a t u r a l soils, too , Na salts a re 
dominant , just l ike in Van't H o f f ' s irrigation solution used b y us. In plants 
grown in such soils high quanti t ies of Na-ions m a y accumulate, in competition 
w i t h other nut r i t ive ions during the uptake ( P Á L F I 1965b). W h e n measuring 
t h e Na content in the leaves of t h e four plants included in Tab le 1 by means 
of a f lame photometer , we found t h a t in plants k e p t for a for tn ight in a medium 
of increased salt content , Na concentration became 15 20 t imes as high as 
t h a t in the control, which is also a damaging factor . 
In Table 2 f resh and dry weights arc not presented, since in the course 
of weighings no significant differences in d ry matter content were found 
between the individual groups. The water con ten t of plants kep t in a root 
medium of 24°C was 10 16 per cent higher t h a n of those kep t a t 10°C. This 
difference is, however, not sufficient to support our observation, that plants 
k e p t in a colder medium seemed withered. However , proline content which 
grew 2- 3 times as much as in t he control proves undoubtedly t h a t in a medium 
of cold temperature roots cannot supply the shoots with sufficient water. The 
t o t a l amino acid content is also higher in p lan t s kept in a cold medium, 
which suggests a stagnation of prote in synthesis, too, in tha t case. 
Fig. 1 shows t he amino acid composition of sunflower p lan t s , with their 
controls, as developed under the influence of t h ree kinds of t r ea tmen t . With 
phenolic solvents applied, proline has the highest Rf value, i t is therefore 
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Table 2 
Water content of shoots of plants kept at the same air temperature (24°C), in soils of different tem-
peratures (24°C and 8°C) ; proline and total amino-acid concentration of leaves 
P l a n t s 
SoU 
t e m p e r a t u r e 
Wate r 
con ten t 
Prol ine 
T o t a l amino 
acid** 
% * 
mg/g d r y m a t t e r 
























Capsicum annuum L. 24°C 71.5 0.51 8.08 
±0.024 ±0 .38 
8°C 58.7 1.92 10.22 
±0.086 ±0 .48 
* Water content in percentage of full water capacity 
** Without proline and asparagine 
A B C D E F G H I 
Fig. 1. Free amino acids in leaves of sunflower plants kept in non-irrigated cultured soil, in soil 
irrigated with water of 2 per cent to ta l salt content, and in irrigated but cooled soil, respectively. 
A = irrigated with t a p water; В = non-irrigated; С = irrigated with t ap water; D = irrigated 
with water of 2 per cent total salt content ; E = in soil of 24°C; F = in soil of 8°C temperature; 
G, H, I = mixture of known, weighed quantities of amino acids, wi th a total amino-acid 
content of 25, 50 and 75 microgram. 1 = Pro; 2 = Phe ; 3 = Leu; 4 = V a l ± M e t ; 5 = y-Amb; 
6 = Glu — NH„ ± Ala + Arg; 7 = Thr + Lys; 8 = A s p - N H „ ± G l y ; 9 = G lu+Ser ; 10 = Cys 
(II) ; 11 = Asp. 
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evident , tha t proline content of the non-irrigated control as well as of plants 
grown in saline and cold media has increased many times above the level of 
controls. Fig. 1 shows fur ther t ha t in cases of higher proline concentrations 
also t he total amino-acid contents are higher than in the control. 
In summer in this country there may often occur high differences in 
t empera tu re of the root medium of soil and the atmosphere surrounding the 
shoots. During cloudy and rainy periods of 7 10 days the soil cools down 
Fig. 2. Free amino acids of plants kept for 3 days in soils of 24 and 8°C temperatures, respec-
tively, bu t at the same air temperature (24°C). A, H = mixture of known weighed quantit ies 
of amino acids with a total amino-acid content of 50 and 75 microgram; В = paprika in a 
soil of 24°C; С = paprika in a soil of 8°C; D sunflower in a soil of 24°C; E = sunflower 
in a soil of 8°C; F = beans in a soil of 24°C; G beans in a soil of 8°C. 1 = Leu; 2 == Phe; 
3 = V a l + M e t ; 4 = Pipecholic acid; 5 = y-Amb: 6 = Pro; 7 = Ala; 8 = G l u + T h r : 9 = G l y + 
Ser; 10 = Asp + Glu NH, ; 11 -•= Asp - N H 2 + A r g : 12 - Lys; 13 = Cys ( I I ) 
gradually. Then the cool period is suddenly replaced by hot, sunny days, 
the wind also changes direction and an arid, warm air flow follows. I t is then, 
t ha t t he so-called " top-dry ing" occurs with rice. The inundated soil is still 
cold, t he roots are of reduced activi ty and cannot regain the t ranspirat ional 
water losses increased by the hot wind. Tips of the upper leaves wi ther and 
become white. Damage is even greater when rice was sown into a saline soil, 
because water up take is made harder by the high salt content and osmotic 
pressure of soil solution. This physiologically weakened s ta te is indicated also 
by high quantities of proline and pipecolic acid appearing among t he free 
amino acids of the leaves ( P Á L F I 1967, 1968c). In the course of our present 
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experiment pipecolic acid mostly occurred in considerable quantities in water 
deficient plants . Fig. 2 shows that in leaf extracts of sunflowers, peas and 
beans kept in cooled root media also some blue patches of pipecolic acid can 
he demonstrated by ninhydrine development, besides a high amount of pro-
line. Pipecolic acid remains blue even a f te r copper or nickel salt f ixat ion, 
while most amino acids t u r n scarlet. I t should be ment ioned that even with 
butanol-acidum aceticum solvent applied, pipecolic acid can be separated 
from the subjacent y-aminobutyric acid only when developed in a medium 
below 0°C (for 36 hours) . 
It is known that non-protein-bound hydroxyproline inhibits elongation 
and growth alike. The question arises whether or not a par t of the v e r y high 
amount of proline produced by water deficiency is hydroxyproline. I n order 
to answer this question, we added hydroxyproline in adequate q u a n t i t y to 
our usual comparative solution containing the amino acids known and applied 
so far, and developed it on the same pape r as the wa te r deficient leaf extracts 
of high proline content (pea, bean, tobacco and papr ika plants). Af te r several 
similar paper developments we found t h a t hydroxyproline — like prol ine — 
though giving yellow patches with n inhydr ine and b lue ones with isat ine, has 
much lower — by 35 m m Rf value t h a n proline. Accordingly, in t h e leaves 
of the p lants examined no hydroxyproline was produced as a reaction t o water 
deficiency. 
Discussion 
In the course of our experiments we found t h a t in case of w a t e r defi-
ciency in intact plants and isolated leaves the total f r ee amino-acid and amide 
contents of leaves considerably increased. This increase in the f r e e amino 
acids as it was pointed out by P E T I N O V B E R K O (1965), G E N K E L et al. 
(1967) as well as by us ( P Á L F I 1968a) is a result of s t agnan t protein synthesis. 
However, among the free amino acids in the leaves of water deficient plants 
proline was found to increase to t he highest extent ( P Á L F I 1968b, V L A S Y U K 
et al. 1968, P R O T S E N K O et al. 1968). The proline con ten t of leaves suffering 
from drought may reach a level higher than the t o t a l amount of o the r amino 
acids -)- amides. The proline content of water deficient leaves m a y be even 
a hundred times as high as the proline concentration of the control leaves 
optimally supplied wi th water ( P Á L F I 1968b, P Á L F I J U H Á S Z 1968). 
By salifying gradual ly the soil of plants grown in the first half of the 
vegetative period in culture pots unde r relatively optimum conditions, we 
tried to f ind out whether high proline concentration occurs in the leaves indi-
cating water deficiency when water content is suff icient and there is a high 
osmotic pressure in t h e root medium. Da ta obtained during the examinations 
performed with papr ika , sunflower, pea and bean plants uniformly show 
that p lan t s may suffer from water deficiency even in the case of a great total 
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sa l t content of an optimum a m o u n t of water available in t h e soil. Taking in to 
consideration t h a t solutions of balanced ion antagonism were used to increase 
t he salt content of the soil, a n d that the p H value of the solution was n o t 
over 6, we can s tate that w a t e r deficiency resulting from t h e high osmotic 
pressure of t he root medium in acid, saline soils can he a considerable damaging 
fac tor . Water deficiency of p l a n t s kept in soil solutions of high salt content is 
indicated — besides the ex t remely high prol ine concentration of shoots 
b y water content values and gut ta t ion data , too. Further, i t was pointed ou t 
t h a t in leaves of plants kept in saline medium the amount of Na is 15 20 
t imes more t h a n the normal, which is also a damaging fac to r ( P Á L F I 1956b). 
W h e n examining plants grown in saline seaside soils G O A S (1966) also found 
t h a t , in case of identical wa te r supply, proline concentration was higher in 
p lan t s grown in soils of higher sal t content. I t is by all means an impor tan t 
f inding that even a minor bu t permanent (2 3 days) water deficiency causes 
a 2 0 0 3 0 0 per cent proline increase in leaves ( P Á L F I 1968b). Th is phenomenon 
can be utilized in practice w h e n determining t he actual t i m e of periodical 
irrigation in large-plot farming. Namely, the relat ive quan t i ty of proline can 
be determined in 1—2 hours b y thin layer chromatography with phenol-
alcohol-water solvent applied, because proline has the highest Rf value. 
Our data suggest the conclusion that among the cul t iva ted varieties of 
a p lan t species i t is the more drought-resis tant t h a t synthetizes as a result of 
an identical wa te r deficiency, larger quantities of free proline. As supposed 
b y others ( P R O T S E N K O et al. 1 9 6 8 , V L A S Y U K et al. 1 9 6 8 ) prol ine may have 
t h e role of increasing the hydra ta t ion of protoplasma in case of w a t e r deficiency. 
A f t e r further investigations, th is information can be used b y plant breeders 
for selecting more drought-resistant varieties. 
Water deficiency may also occur if the root system of plants lives in 
a soil of low tempera tu re while t h e shoots live in an arid air cu r ren t of consid-
erab ly higher temperature . In cold soils the abi l i ty of roots for water uptake 
a n d transport decreases, therefore the roots a re not able to regain properly 
t he water losses of the intensely transpiring shoots. In our experiment we 
a t t e m p t e d to c lar i fy whether or no t a physiological drought of tha t kind is 
also indicated by a great increase in the proline content. D a t a obtained on 
sunflower, bean and paprika p l a n t s show t h a t the leaves respond to water 
deficiency resulting from low root medium tempera ture also wi th a signifi-
c an t l y increased f ree proline concentrat ion. Thus , it can he established t ha t 
a manifold increase of proline con t en t in leaves of plants supplied optimally 
wi th water points undoubtedly to water deficiency. This water deficiency may 
occur , however, n o t only in t he case of reduced water content in the root 
med ium, but also when soil solut ions are avai lable for p lants in adequate 
quant i t ies but the i r uptake requires more energy owing to a h igher osmotic 
pressure, or a very low tempera ture (physiological drought). 
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The amino acid sets of proteins in t h e leaves of p lan t s well supplied with 
water and of those wilting for 5 days have already been compared. Data 
obtained suggest that in t h e case of wa te r deficiency t h e high protein content 
does not directly derive f rom protein decomposition ( P Á L F I 1968a), namely, 
leaves wilt ing in the dark synthetize proline only till their carbon hydra te 
reserves are exhausted (3 — 5 days). A f t e r the sugars are exhausted, the 
large a m o u n t of proline produced so far also gets decomposed before t h e leaves 
become ent i rely dry ( P Á L F I 1968b). Through saccharose infiltration of leaves 
wilting in t h e dark we pointed out t ha t t h e large quant i t ies of proline in water-
deficient p lan ts derive f r o m sugars ( P Á L F I J U H Á S Z 1968). When t h e leaves 
of plants wi th optimum water supply were sprayed wi th 2 . 4 - D N P prior to 
being depr ived of water , no proline was produced; namely 2 . 4 - D N P sepa-
rates oxidat ive sugar decomposition and oxidative phosphorylat ion. This 
result, too, confirms the sugar origin of proline in case of water deficiency. 
A disturbance of protein synthesis in leaves is o f t en accompanied by the 
appearance of pipecolic acid, a nonprote in component amino acid ( P Á L F I 
1968c). In our present experiment pipecolic acid was more than once demonst ra t -
ed among t he free amino acids of leaves of water deficient plants, also pointing 
to a dis turbance of protein synthesis in water deficient leaves. A decrease in 
protein synthesis as compared to pro te in decomposition in water-deficient 
plants was directly proved as well ( P Á L F I 1968b, P Á L F I — J U H Á S Z 1968). 
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STUDIES ON THE RESIDUAL EFFECTS 
OF INSECTICIDES APPLIED INTO THE SOIL 
By 
P . P O P O V , L . D O N E V 
BULGARIAN AGRICULTURAL ACADEMY. RESEARCH INSTITUTE FOR CHEMICAL INDUSTRY, SOFIA 
The chlororganic insecticides: D D T , HCH. lindan, heptachlor, dieldrin and 
aldrin, applied to wheat , beans, sugar beet and oats/vetch mixture by soil t r ea tment 
exercise specific influence on the plants ' growth and yields according to the ra tes of 
application. 
The tested chlororganic insecticides are absorbed by p lan ts and are accumulated 
in the grain yields, the residues vary f rom 0.1 to 1.2 ppm. 
Introduction 
The chlororganic insecticides are considered the basic chemicals for the 
control of some harmful soil insects Scarabaeidae, Elateridae. etc. ( S T E F A N O V 
Z A S H E V 1 9 5 2 , N I K O L O C A — M I N C O V A — R A D E V 1 9 5 7 , P O P O V 1 9 6 1 , P O P O V 1 9 5 9 , 
B R A M M A N I S 1 9 5 6 , R E G N I E R 1 9 5 4 , R I C H T E R 1 9 5 7 ) . High ra tes were often recom-
mended for higher efficiency, with hexachlorane, for instance, reaching 24 — 27 
kg active substance per ha . Chlororganic preparations are widely applied for 
the control of insects f r o m the species Coleoptera, Lepidoptera, Diptera, etc. 
( P O P O V 1 9 5 6 , K O V A T C H E V S K Y 1 9 6 7 ) . For the control of Bothynoderes puncti-
ventris Germ, most of all H C H was used. Repeated t r e a t m e n t of the seedlings 
at short intervals and t r ea tmen t accompanied by digging was recommended 
( B O G D A N O V 1 9 6 3 ) for t he purpose of bury ing the prepara t ion in the soil. After 
1963 heptachlor, aldrin, dieldrin and l indan were introduced in the Bulgarian 
agriculture ( P O P O V 1 9 6 3 , P O P O V 1 9 6 9 , K O V A T C H E V S K Y 1 9 6 7 ) . Dieldrin became 
the most important insecticide for t he control of Bothynoderes punctiventris 
Germ. 
The chlororganic preparations, DDT, HCH, l indan, aldrin, dieldrin and 
heptachlor, which are insecticides of world-wide use, induced phenomena 
dangerous for human hea l th and beneficial for animals. There arose t he proli-
lem of their toxicity to t h e treated p lan t s ( B O S W E L 1 9 5 2 , M A I E R B O D F , 1 9 6 5 ) . 
Cases of harmful effect on the plant ' s growth were observed in Bulgaria. 
In 1 9 6 2 — 1 9 6 3 we observed squeezing of the roots on the soil surface and 
growth inhibition ( P O P O V 1 9 6 8 ) . 
Some authors discussed also t he problem of t he influence of t he dif-
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ferent application rates of these preparat ions on the yield of various crops 
( L A K O C Y 1 9 5 9 , M A N O L A C H E — R A D U L E S C U — M A N O L A C H E 1 9 6 4 ) . 
There are some information on the influence of these preparations on 
plants. Those da t a , however, are few and insufficient. N I I C O L O V — S T A M B O L I E V 
( 1 9 6 3 ) observed 2 . 2 — 2 1 per cent squeezing of root tubercles of young sugar 
beet plants, a f t e r 7 —10 successive uniform dustings with 20 per cent H C H 
(at two-day intervals). The preparat ion was not introduced in the soil, 
however. The field experiments of N I K O L O V A M I N K O V A — R A D E V ( 1 9 5 7 ) u p o n 
the influence of HCH introduced in the soil on the yields of maize, sunflower, 
sugar beet and tobacco showed t h a t 12 per cent HCH at the ra tes of 50 120 kg 
per ha caused no harmful effect on the crops. High rates, however, (80 120 kg 
per ha) suppress the growth of tobacco seedlings. 
Intense application of chlororganic insecticides results in their gradual 
accumulation in the soil. H A R R I S H I T C H O N M A N S O N ( 1 9 6 6 ) found residues 
of chlororganic insecticides in soils. The highest concentrations were estab-
lished in open soils, planted wi th vegetable, tobacco crops and frui t trees. The 
residues from cyclodicne insecticides were considered very important because 
of the high persistency of the i r active substances ( H A R R I S H I T C H O N 1 9 6 6 ) . 
The chlororganic insecticides are classified as insecticides wi th nonsystemic 
action. Studies show, however, tha t they m u s t be regarded as nonsystemic 
only conditionally ( L I C H T E N S T E I N 1 9 6 5 ) , since they are absorbed by p lan t s 
even in very small amounts. 
The f irs t studies, carried out by M U N S S T O N E — F O L E Y ( 1 9 6 1 ) show 
t h a t the "nonsys temic" insecticide DDT is taken up by p lan t s containing 
lypophilic substances, oils, waxes , etherial oils, mustard oil, etc., and also 
t h a t crops, such as carrots, colza, raddish, cauliflower and le t tuce take up f rom 
t h e soil appreciable amounts of chlororganic insecticides ( H E I N I S C H — R E I T Z 
H A R T I S C H 1 9 6 8 ) . The specific properties of t h e insecticide, its concentration 
in the soil, t he soil type and t h e climate are of great importance to the adsorp-
t ion process. I t has also been established t h a t adsorption depends on t h e 
additives, which the preparat ion contains, emulsifiers, we t t ing agents, etc. 
( L I C H T E N S T E I N — F U H R E M A N N — S C O P E S — S K R E N T N Y 1 9 6 7 ) . 
These observations reasoned the necessity of studying some problems, 
and especially t h e problem of t h e influence of chlororganic insecticides, applied 
a t high rates, on plant growth in the fields. All the more so as one of t h e 
authors ( P O P O V 1959, 1961), fo r the first t ime in Rulgaria, introduced high 
ra tes of HCH for killing the la rvae of some Melolonthinae beetles. He also 
tes ted and recommended t r e a t m e n t with a preparation on heptachlor basis 
( P O P O V 1963a, 1963b). At the same time a s t udy was carried out to detect 
the insecticide residues and to f ind out whe the r these substances penetra te 
in to the plants. Such residues can he determined by different methods, some 
of them based on infrared spectroscopy, gas chromatography, thin layer 
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chromatography, etc. ( S C H Ö N I G E R 1958, 1959, B E Y N O N — E L G A R 1966, B L I N N 
1 9 6 5 , C Z E C H 1 9 6 4 , G A U L 1 9 6 6 , G O O D W I N - G O U B L E N — R E Y N O L D S 1 9 5 7 , 
H A M M E N C E — H A L L — C A V E R L Y 1965, H E I N I S C H 1960a, 1960b, K A T Z 1964). 
Our studies represent t h e first a t t emp t in Bulgaria t o provide more 
systematic da t a on the growth of wheat, maize, beans, sugar beet and oats/ 
vetch mixture in soils, to which different ra tes of DDT, Н С Н , heptachlor, 
lindan, dieldrin and aldrin have been applied. In the present article more 
complete da ta on the residues of these prepara t ions in the yields mainly 
in the seeds — are published. The data refer t o the third vegetative period 
af ter the preparat ions were applied to the soil, 1967. 
Material and Methods 
a) Methods of the agrobiological experiments. The experiment was launched in May 
1965 in the experimental field of the Plant Protection Insti tute in Kost inbrod. The soil was 
leached chernozomic which is common in Bulgaria. This soil type provides a favourable environ-
ment for the growth and propagation of various soil insects, mainly Rhizotrogus aequinoctialis 
Hrbst. , Butosaria Bulgarien Mink., Agriotes uslularis Schall., Agrotis segetum Schriff., etc. 
The treatment was carried out in May, 1965. The p rog ram of the experiment was as follows: 
a 0.5 ha area was divided into 6 equal parts of 700 m2 each. Every plot was divided in to 3 
equal subplots of 233.3 m2 designed for treatment with a normal rate (NR), for control (without 
treatment) (C) and for high rate t r ea tmen t (HR) wi th the same preparat ion. 
We chose for the experiments representative preparations f rom three widely used 
groups of chlororganic insecticides and the respective active substance rates as shown in 
Table 1. 
Table 1 
Preparations used in the tests 
No. P r e p a r a t i o n 
Normal r a t e 
(NR) 
kg/ha 
High ra te 
(HR) 
kg/ha 
î . On a DDT basis 
1. 
IL 
DDT — 5% 
On a hexachlorocyclohexane basis 
7.50 15 
2. HCH — 20% 25 50 
3. 
H I . 
lindan — 2.8% 
On a diene synthesis basis 
2.80 5.60 
4. heptachlor — 20% 15 30 
5. dieldrin — 75% 9.37 18.75 
6. aldrin — 5 % 5 10 
In practice only DDT, HCH and, to a certain extent , lindan are used at the mentioned 
rates. The other preparations are used at higher ra tes , corresponding to the amounts used 
for several t rea tments . Such cases are very frequent in practice. 
The application of the preparat ions to the soil was carried out on October 20 t h , 1965. 
They were ploughed to an 8 — 10 cm depth. Aldrin was applied on October 6 t h , 1966. 
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The normal and high r a t e plots and the corresponding control plots were divided into 
5 equal plots f rom 9 to 5 m each to ensure a f ivefold crop rotat ion. The following crops were 
used in the rotation: 
— wheat (Triticum vulgare); the variety Bezostaya 
— and in 1965 spring wheat : the variety Erythrospermum 142 
— maize (Zea mays) 
— beans (Phaseolus vulgaris); the var ie ty No 451 
— sugar beet (Beta vulgaris) 
— oats/vetch mixture 
Soil and crop cult ivation and harvesting were carried ou t ordinarily. E v e r y year 
observations were carried out on the crop germination and growth. The possible appearance 
of pests and diseases was also recorded. 
b) Methods of the chemical determinations. 100 g finely ground material was extracted 
with acetone in a Soxleth appa ra tus for 2 hours. The acetone extract was evaporated in a water 
bath to a cons tan t weight. The chlorine content was determined by the oxygen-flask method. 
About 0.2 g of the extract was burnt. Hydrogen peroxide, diluted with water in t he ratio 
of 1 : 5 was used as an absorption liquid. After removing the peroxide by boiling, the chlorine 
ions were determined nephelometrically by a Pulfr ich type nephelometer. 
It was taken into consideration that acetone itself extracts from the plants a greater 
amount of organic substances. On the other hand , it extracts more of the chlororganic in-
secticide itself. For the determination of the residues, however, there was no necessity of 
preliminary purification of the extract from substances which would interfere in the normal 
course of the analysis. The extracted substances burned completely and induced no negative 
effect on the analysis. 
Results and Discussion 
On the effect of t h e applied preparat ions the different crops behaved 
differently during the vegetat ive periods and gave different yields. 
During the vegetat ive period, up to May 5, 1967, t h e wheat in t he treat-
ed plots grew better than in the control plot, while wi th dieldrin the control 
crop was in bet ter condition. Maize showed identical results and even more 
damages caused by mole-crickets Gryllothalpa gryllothalpa L. were observed 
in the control plot. Beans grew better in t h e controls immediately af ter germi-
nation and in the plots t r ea t ed with l indan and aldrin in comparison to those 
treated with DDT, heptachlor and dieldrin; this correlates with the yields of 
the different crops. Sugar beet in the high-rate heptachlor plot showed a mark-
edly weaker growth. Occasionally squeezing of the roots and root tubercles 
were observed in the HCH-treated plots. In the growth of the oats /vetch 
mixture no marked difference was observed. 
The yields harvested in 1967 from t h e plots t rea ted with preparat ions 
in the above-mentioned ra tes are shown in Table 2. 
I t was clear, in t he thi rd year, t h a t high rates of application exerted 
no harmful effect on whea t . On the cont rary , the yields were considerably 
higher, with the exception of the dieldrin-treated plot where the yield was 
approximately normal. Spring observation showed tha t t he crop in the control 
plot was in be t te r condition, but later all crops became equal. Maize also gave 
approximately normal yield. Growth inhibition was caused only by t h e high 
dieldrin rates . They exerted a harmful effect on beans even in the thi rd year 
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Table 2 
Percentage yields from the NR-treated und HR-treated plots, harvested in 1967, as compared to 
yields from the control plots 
Crops 
P r e p a r a t i o n 
a n d r a t e 
D D T H C H Li 
NR H R N R H R N R H R 
Wheat 117.6 115.6 75.1 106.2 108.2 122.4 
Maize 102.5 117.2 108.6 102.3 112.1 103.6 
Beans 106.1 84.8 97.6 86.9 89.1 109.8 
Sugar beet 120.1 104.0 100.1 95.2 133.3 127.6 
Oats/vetch mixture 135.2 133.6 95.1 102.3 118.0 141.3 
P r e p a r a t i o n 
C r
° P s a n d r a t e 
H e D i Al 
NR H R N R H R N R H R 
Wheat 107.7 103.1 98.5 99.2 124.0 111.8 
Maize 98.1 112.1 111.5 91.8 114.3 116.8 
Beans 90.2 70.6 91.2 100.0 103.3 109.8 
Sugar beet 99.9 68.1 98.1 81.9 82.4 111.2 
Oats/vetch mixture 94.8 102.7 101.2 120.8 93.8 103.8 
following the application. DDT, H C H and heptachlor had a more pronounced 
harmful effect and t h e yield a f t e r a high-rate t rea tment was reduced by 
13 per cent. HCH affected sugar beet adversely, but not v e r y strongly, 
while heptachlor caused growth inhibit ion and yield decrease. The positive 
influence of lindan is obvious. The growth of oats/vetch mixture was normal, 
lindan and DDT gave positive resul ts . 
The preparat ions ' influence on the yield of different crops is specific. 
As can be seen from Table 2 DDT causes no ha rmfu l effect, except for beans, 
when high rate (15 kg active substance per ha) is being applied. T h e yield was 
reduced by 15.2 per cent. HCH caused a 34.1 per cent yield decrease, only 
for beans. As the yield data show l indan , at the ra tes used, had a positive effect 
on the yield, especially in wheat, which gave a 15.6 —17.6 per cent surplus; 
in sugar beet 27.6 33.3 per cent, a n d in oats/vetch mixture 18 — 14.1 per cent. 
Heptachlor at the high rate of 3 kg caused a marked ly harmful effect on the 
yields of beans and sugar beet. Dieldrin (HR) also caused a h a r m f u l effect, 
mainly on the yield of maize (8.2 per cent) and sugar beet (18 per cent). I t 
should finally be pointed out t h a t although the crops were p lan ted one year 
after aldrin had been applied to t h e soil, it had a positive effect on the yields 
of almost all. Probably this was d u e not only to i ts insecticidal activity, bu t 
also to the fact t h a t i t was applied to the soil a t a twice smaller rate than 
dieldrin and did no t cause growth inhibition. Since the yields correspond 
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to growth at the vegetat ive period, it follows t ha t t h e effect of t he preparation 
on the yield is a result of its influence during the vegetative period. 
The data of chemical determinations are ve ry important . T h e chemical 
analyses of the residues in the yields of the test crops indicate t ha t chlororganic 
insecticides show a very high persistency in the soil, which results in their 
presence in the p lants and a tendency to being absorbed by and accumulated 
in the crops. A fact , ignored by other authors, is t h a t these substances are ab-
sorbed by and move in crop plants, such as wheat , sugar beet, etc. , in which 
the lipoids are not a prevailing component. 
The test results are given it Table 3. As can be seen from t h e table all 
the chlororganic insecticides were more or less absorbed by and accumulated 
in the plants. 
Table 3 
Residues of chlororganic insecticides in crop plants, ppm 
Crop p l a n t 
P r e p a r a t i o n R a t e 
beans ma ize o a t s / v e t c h 
m i x t u r e 
whea t sugar 
beet 
DDT HR 0.3 0.5 0.3 0.3 0.7 
NR 0.2 0.3 0.2 0.2 0.5 
с < 0 . 1 < 0 . 1 < 0 . 1 <0 .1 <0.1 
HCH 12% HR 0.7 1.2 0.2 0.3 0.7 
NR 0.4 0.5 0.2 0.2 0.3 
С < 0 . 1 < 0 . 1 < 0 . 1 <0 .1 <0 .1 
Lindán HR 0.7 1.2 0.4 0.4 0.7 
NR 0.4 0.6 0.2 0.2 0.3 
С < 0 . 1 < 0 . 1 < 0 . 1 <0 .1 <0.1 
Heptachlor HR 1.1 
— — 
0.6 
NR 0.7 — — 0.3 
С < 0 . 1 — — <0.1 
Dieldrin HR 0.8 1.2 0.3 0.4 0.6 
NR 0.5 0.4 0.2 0.3 0.4 
С < 0 . 1 < 0 . 1 < 0 . 1 <0 .1 <0.1 
AI drin H R 0.7 1.0 0.3 0.4 0.6 
NR 0.5 0.4 0.2 0.3 0.4 
С < 0 . 1 < 0 . 1 < 0 . 1 <0 .1 <0.1 
The water solubility of the chlororganic insecticides, which is on the 
order of 10 ~6—10~3 g/ml should be t aken into consideration. The active sub-
stances of the applied preparat ions are soluble in oils. I t should also he consid-
ered tha t the water solutions of p lant saps and lipophilic substances are a two-
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phase liquid-liquid sys tem, for which the law of distribution of t he dissolved 
substances in the phases is valid. I t means that the insecticide will be extracted 
from the liquid phase and the lipophilic phase will be enriched by i t . I t follows 
tha t t he small amounts of chlororganic insecticides dissolved in water are 
moved by the sap in t h e whole plant and accumulate in the organs, containing 
lipophilic substances. The considerably low fat and wax contents in the oats/ 
vetch mixture and in wheat confirm this assertion. The rate of residues in 
sugar beet is, however, very high, fo r which we cannot give an explanation. 
This problem is subjec t to fur ther studies. 
I t is of interest t o point out t h a t insecticides f rom the diene group tend 
much more to accumulate than the chlororganic insecticides from t h e remaining 
two types of hexachlorocyclohexane compounds and DDT. 
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INVESTIGATION ON THE ROOT DEVELOPMENT OF 
JONATHAN APPLE TREES GRAFTED ON M IV STOCK 
AND GROWING IN CLAY SOIL 
B y 
J . T A M Á S I 
R E S E A R C H I N S T I T U T E FOR H O R T I C U L T U R E , B U D A P E S T - B U D A T É T É N Y 
The paper deals wi th the root development of one- t o six-year-old spindle-bushy 
J o n a t h a n apple trees graf ted on M IV stock and grown in clay soil according to the 
cultural practices used in the Hungarian large-scale orchards. From each age class 9 
specimens were examined. The results revealed that the previous dressing method 
applied for more t h a n 6 years had no t followed suitably the annual development 
and areal expansion of the root system. 
Introduction 
Field examination of the root system of fruit t rees requires very meticu" 
lous, s trenuous and pertinacious work. Orchard dressing was built u p on two 
basic theories by the exper ts of fruit growing. Prior to t h e thirties the so-called 
"d r ip" theory was set up b y K E R N E R (1888), according t o which the absorbing 
roots of f ru i t trees are located in the soil in compliance with the project ion 
of the crown, the so-called drip. Contemporary fruit growers had e laborated 
the dressing system of f r u i t trees on the basis of this t heo ry . Numerous investi-
gation da t a on fruit t rees of bearing age published b y K V A R A Z K H E L I A ( 1 9 3 0 ) 
in the thir t ies , however, proved the indefensibility of the drip t h e o r y and 
called the at tent ion to t h e superficial dressing of the whole area of orchards. 
These basic bu t essentially conflicting establishments led to the investigation 
on the root system of var ious fruit tree species — part icular ly of apple t rees — 
of different ages, grafted on various stocks and growing u n d e r special condit ions. 
Material and Method 
The examined 1- to 6-year-old spindle-bushy Jonathan apple trees were p l an t ed with 
7 x 4 m spacing on clay soil in the dry-cultivated apple orchard of the Nagykanizsa State 
Farm belonging to the hilly geographical region of the county Zala. Amoag the meridional 
valleys characteristic of this region uniformly high, flat roofed r idges bordered wi th unequal 
slopes and built up of Pannonian sediments as well as of loessic materials from dropping dust 
are to be found. Under the influence of the woody vegetation set t led on the loess base rock a 
brown forest soil of the " less ivé" type and containing a humus layer of medium thickness 
developed. The soil shows a neut ra l or slightly acid reaction; aera t ion, water a n d nutr ient 
management, nitrogen and phosphorus supply are moderate, t h e humas content is low, 
the total salt content is physiologically not ha rmfu l . 
Prior to the establishment the planting hole of each one-year-old tree was dressed with 
25 kg turfaceous faecal manure , 250 g nitrogen, 200 g phosphorus, 250 g potass ium; to 
the two-year-old trees 30 kg organic manure, 300 g N, 250 g P a n d 300 g К were added. 
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T h e three-year-old specimens obtained 40 kg organic manure , 500 g N, 400 g P and 500 g 
К , while the four-year-old ones 1 kg N, 800 g P a n d 600 g К each. A t the age of five t h e 
doses were 1.5 kg N , 1 kg P and 1.5 kg K, while in the las t year 2 kg N, 1.5 kg P and 2 kg K . 
Till the age of three, P was th rown out in spr ing, К in spring a n d July, N similarly 
in two portions in spring and J u n e under the branch systems, while f r o m the age of four , 
in the area outside t h e branch system, under the green m a r " r e plants. Depending on the age 
of trees and on the extent of their b r anch syste J-<>=c:n<r materials were worked in wi th a 
spade, disc or p lough to 15 — 20 em depth . 
During the las t 10 years the examined area and i t s environment h a v e received 727 m m 
precipitation annua l ly in the average and in favourable distribution, because more than 50 
per cent of its to ta l quanti ty (369 m m ) has fallen in t h e vegetation period. 
The position occupied in the soil by the root sys t em of the examined 1- to 6-year old-
trees grafted on M IV stock was f ixed by the aid of t h e so-called " ske le ton" method, i.e. 
t he growing space of all examined 9 t rees in each age class was divided by a wirework into quad-
ra tes of 1 square meter . Subsequently within a circle of 80 cm diameter surrounding 
t h e tree, the soil was carefully excava ted disengaging t h u s the skeleton roo ts and their rami-
fications. Starting f r o m the stem t h e skeleton roots n e x t to the surface a n d all their ramifica-
t ions were first released from the soil and simultaneously their pictures fixed according to 
a certain scale and the data registered. In contradiction to other field me thods this procedure 
of examination pe rmi t s to disclose t h e different momen t s of root growth as a function of t he 
species and variety of the fruit tree, of i ts stock, age, of soil conditions a n d agricultural prac-
tices. By this method also the soil propert ies maybe recognized, that damage the development 
of the root system a n d inhibit probably the establishment of a new orchard (hard pan, unfavour-
able ground water level), etc. 
Results and Discussion 
One- to six-year-old J o n a t h a n apple t rees g ra f ted on M I V stock were used 
as exper imental mater ia l . The i r roots younger t h a n one y e a r have a yel low 
colour, the older ones are brownish-yellow. 
In the pe r iod of root development b o t h the younger and older roo t s 
a r e covered w i th rootlets f rom t h e i r starting p o i n t to the t ip. Beginning a l ready 
w i t h the f i rs t y e a r , around t h e stems a wrea th - l ike root s y s t e m composed of 
longer or sho r t e r th in absorbing roots develops . This es tabl i shment is in fu l l 
accordance w i t h t h e findings of P R O B O C S K A I ( 1 9 5 9 ) and R O E M E R — H I L K E N -
B Ä U M E R ( 1 9 3 7 ) . 
In the course of subsequen t invest igat ions in each class and as t h e 
average of 9 t r ee s , the per-tree quan t i ty of r o o t s 0.1 cm, or m o r e in d iamete r 
w a s determined, in order to f i n d out the propor t ions of t h e different t h i c k 
roo t s at the g iven age, using ident ical stocks o n the same soil t ype (Table 1). 
The da ta of Table 1 d e m o n s t r a t e tha t t h e quant i ty of 0 .1 t o 0.5 cm t h i c k 
roo t s of three-year-old trees g r a f t e d on M I V s tock was m o r e t h a n double in 
re la t ion to those of one-year-old specimens, ind ica t ing the increased horizontal 
a n d vertical expans ion of t h e roo t system as well as the mul t ip lying of i t s 
n u t r i e n t absorb ing surface. A t t h e age of s ix, t h e amount of 0.1 to 0.5 cm 
t h i c k roots is n e a r l y fivefold of the q u a n t i t y found in one-year-old t rees . 
The year ly comparison of t h e quanti t ies of 0.1 to 0.5 c m th ick roots a n d 
t h e i r mult iplying wi th advancing age coincide in reality wi th t h e conspicuous 
energetic deve lopment of y o u n g trees following their init ial weaker g rowth 
a f t e r p lanta t ion . T h e roots 0.1 t o 0.5 cm in d i a m e t e r are very valuable , because 
t h e y produce t h e greatest a m o u n t of rootlets bear ing root ha i r s (Fig. 1). 
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Table 1 
Average quantity of roots 0.1 cm and more in diameter of 1- to 6-year-old Jonathan apple trees 
grafted on M IV stock and growing in clay soil 
D i a m e t e r Q u a n t i t y of d i f f e r e n t t h i c k roots in t h e a v e r a g e of one J o n a t h a n a p p l e t ree (age) 
ol roo ts 
c m l 2 3 4 5 6 
0 . 1 — 0 . 5 8 9 . 0 0 1 9 1 . 5 5 1 8 9 . 3 0 2 5 8 . 3 3 3 6 2 . 3 0 4 2 8 . 3 0 
0 . 6 — 1 . 0 7 . 8 8 2 7 . 0 0 3 8 . 6 0 2 6 . 4 4 5 9 . 3 0 5 1 . 8 0 
1 . 1 — 1 . 5 0 . 5 5 7 . 4 4 9 . 0 0 4 . 3 3 9 . 5 0 1 7 . 0 0 
1 . 6 - 2 . 0 — 2 . 6 6 5 . 3 0 2 . 5 5 8 . 6 0 8 . 8 0 
2 . 1 — 2 . 5 — 1 . 4 4 1 . 6 0 0 . 2 2 3 . 8 0 1 . 5 0 
2 . 6 — 3 . 0 — 0 . 4 4 1 . 1 0 0 . 4 4 2 . 9 0 2 . 6 0 
3 . 1 — 3 . 5 — 0 . 2 2 0 . 8 0 — 1 . 6 0 1 . 5 0 
3 . 6 — 4 . 0 — — 0 . 2 0 0 . 2 2 1 . 3 0 2 . 0 0 
4 . 1 — 4 . 5 — — — 0 . 4 0 0 . 3 0 
4 . 6 — 5 . 0 — — 0 . 6 0 — 0 . 2 0 0 . 3 0 
5 . 1 — 5 . 5 - — — — — 0 . 8 0 
5 . 6 — 6 . 0 — — — — 0 . 4 0 0 . 4 0 
6 . 1 - 6 . 5 
— — — — 
0 . 1 0 
— 
6 . 6 — 7 . 0 
— — — — — — 
7 . 1 - 7 . 5 — — — — — 0 . 2 0 
7 . 6 — 8 . 0 — — — — 0 . 4 0 — 
8 . 1 — 8 . 5 
— — — — 
0 . 2 0 0 . 2 0 
Total: 9 7 . 4 3 2 3 0 . 7 5 2 4 6 . 5 0 2 9 2 . 5 3 4 5 1 . 0 0 5 1 5 . 7 0 
Fig. 1. Partly excavated root system of three-year-old spindle-bushy Jona than apple t ree 
grafted on M IY stock and growing in clay soil. The so-called "root-wreath" consisting of th inner 
roots and surrounding the stem is clearly visible 
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With advancing age a gradually ascending tendency can be observed in 
the to ta l number of 0.6 to 8.5 cm th ick roots: the f ive- and six-year-old trees 
have t he thickest roots . The root investigations of S U T A — M O D O R Á N — 
D U M I T R A C H E ( 1 9 5 7 ) revealed that t he proportion of t h in roots is considerably 
(by 15 to 20 per cent) lower on sites r ich in nutr ients t han in poor soils. 
The depth position and thickness of roots th inner than 0.1 cm is very 
difficult t o measure, therefore only the i r length was established. The amounts 
of roots thus obtained are dealt with under the t e r m " to ta l length of roots 
thinner t h a n 0.1 cm". F r o m roots below 0.1 cm in d iameter the J o n a t h a n apple 
trees graf ted on M IV stock standing in clay soil produced at the age of one year 
generally a total length of 35 m, in the n e x t year 95.1 m, a t the age of three , four, 
five and six 83.8, 97.5, 155.1 and 230.6 m, respectively. These roots are of great 
importance, because most of nutrients supplying active roots develop on them. 
According to K O L E S N I K O V (1958) t he root sys tem of fruit t rees consists 
of 50 — 90 per cent act ive roots. 
Comparative examination of the root and branch systems of Jonathan apple 
trees grafted on M IV stock 
As it was previously mentioned the shadowing organic m a n u r e and 
fertilizers were till the age of three, dispersed below t h e branch systems, while 
from the age of four t h e y were applied to the stripes between the b ranch sys-
tems and worked in to 18 20 cm dep th . The investigations proved t h a t this 
areal method of fertilizing can be r ight only, if the expansion and location 
of root systems in the space and soil are well-known. 
The methodical comparat ive examination of t h e supra- and subterra-
nean par t s revealed t h a t — in contradistinction to t h e data gained on sand 
soils and disregarding some few roots reaching greater distances — on clay 
sites of be t t e r water and nutr ient management , the expansion degrees of root 
and branch systems in 1- t o 6-year-old Jona than apple trees grafted on M IV 
stock are identical. Accordingly on clay soil and in case of normal development 
the surface to be fertilized can exactly be determined on the s t rength of the 
annually increasing areal expansion of t h e branch sys tem (Fig. 2). 
K E M M E R ( 1 9 4 7 ) and H I L K E N B Ä U M E R ( 1 9 5 9 ) , investigating the root devel-
opment of young, 1- to 6-year-old apple trees graf ted on M IV stock and 
growing on heavy soil, obtained similar results. 
Weight proportions of the subterranean and aerial parts of Jonathan apple 
trees grafted on M IV stock 
From the examined 1- to 6-year-old Jonathan apple trees in each age 
class and on a specimen of average development the t o t a l and relative weights 
of the root , stem and branch system have been established. The average 
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Fig. 2. Top-view of the root system of five-year-old spindle-bushy J o n a t h a n apple trees g ra f ted 
on M IV stock and planted in clay soil with 7 X 4 m spacing. The side of the squares is 1 m 
long. The projection of the crown (drip) is marked b y a dotted line. Nearly the whole root 
system is located under t h e branch system 
Table 2 
Fresh weight of the subterranean and aerial parts of 1- to 6-year-old Jonathan apple trees grafted 
on M IV stock and growing in clay soil 
Age of T o t a l we igh t of supra-
a n d s u b t e r r a n e a n par ts 
W e i g h t of 
Weight p ropo r t i on o f t h e 
supra- and s u b t e r r a n e a n 
p a r t s 
examined 
t rees r o o t s s t e m branch s y s t e m 
y e a r s kg 
l 0.91 0.28 0.30 0.33 1 : 2.2 
2 3.70 1.20 1.10 1.40 1 : 2.0 
3 12.80 4.80 1.90 5.50 1 : 1.5 
4 20.83 8.13 2.80 9.60 1 : 1.5 
5 33.60 9.80 4.90 18.90 1 : 2.4 
6 35.30 12.70 3.90 18.70 1 : 1.7 
development has been determined on the basis of the average stem diameters 
measured at th ree heights on 20 trees (Table 2). 
From the da ta of Table 2 it turns ou t t h a t the to ta l f resh weight of one-
year-old J o n a t h a n apple t ree grafted on M IY stock was exceeded b y t h a t 
of two-, three-, four-, five- and six-year-old trees by 4.1, 14.4, 22.8, 36.9 and 
38.6 times, respectively. The weight of t h e root system of two-, three-, four- , 
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f ive- and six-year-old trees surpassed t h a t of the one-year-old specimen 4.2, 
17.1, 29, 35 a n d 45.3 times. I n the above sequence the weight of the s t em was 
3.6, 6.3, 9.3, 16.3 and 13 t imes , that of t h e branch sys tem 4.2, 16.6, 29, 57.2 
and 53.6 t imes greater t h a n in the one-year-old tree. In ve ry young t rees the 
weight propor t ion of the sub- and supraterranean par t s depends chiefly on 
t h e nutrient richness of t h e site. The soil of the examined trees was poor in 
nutrients, however , in the f i r s t 2 to 3 years t he weight proport ion was shif ted 
considerably in favour of t h e aerial par t s . Still, this was not caused b y the 
successively increasing n u t r i e n t richness of the soil, b u t by root losses due 
t o cutt ing-back before p lan ta t ion , as a consequence of which the weight 
proportion was considerably shifted in f a v o u r of the aerial pa r t s (stem, b ranch 
system) and a t the expense of the root sys tem. 
Areal extension and distribution of the root system of Jonathan apple trees 
grafted on M IV stock 
The roo t system of t h e examined 1- t o 6-year-old J o n a t h a n apple trees 
grafted on M IV stock covers different la rge areas. The length of roots 0.1 
cm and more in diameter, t h e extent of t h e area covered b y them as well as 
the total l eng th of roots p e r square mete r inside and outside the dr ip were 
established as the average d a t a of 9 trees in each age class (Table 3). 
Table 3 
Areal distribution of the root system of 1- to 6-year-old Jonathan apple trees grafted on M IV stock 
and growing in clay soil 
Average extent of t h e a r e a A v e r a g e length of r o o t s 
Age of 
trees 
L e n g t h of 
t h i c k e r than 0.1 c m 
r o o t s t h i c k e r 
t h a n 0 .1 c m 
covered b y 




t h e root system ins ide o u t s i d e 
outs ide the drip 
the drip 
years m m 2 m 
i 44.91 3.23 1.37 1.86 33.56 11.35 
2 123.42 5.70 3.26 2.44 104.14 19.27 
3 160.30 10.56 5.11 5.45 133.49 26.91 
4 185.34 15.50 7.89 7.64 143.08 42.25 
5 294.39 18.20 11.28 6.95 245.65 39.74 
6 291.36 20.29 10.29 10.41 236.82 54.54 
The resul ts thus obtained and presented in Table 3 show that the average 
length per t r ee of roots 0.1 cm and more in diameter increases gradually f rom 
year to year. The length and quanti ty of one-year-old roots are surpassed by 
more than t h e double in t he second and b y t he treble va lue in the third year . 
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The root quan t i ty of the four-year-old trees is 1.2 times, t h a t of the five- and 
six-year-old specimens 1.8 t imes greater t h a n in the three-year-old trees. 
At the age of one, the root system of Jona than apple trees graf ted on 
M IV stock covered an area of 3.2 m2, while in the 2nd, 3rd , 4th, 5th and 6 th 
year 5.7, 10.5, 15.5, 18.2 and 20.2 m2 respectively. Accordingly — knowing 
t he horizontal extension of t h e root system of one-year-old spindle-bushy 
Jona than apple trees grafted on M IV stock and growing in clay soil — t h e 
area to be dressed should be established as a 2 m broad s t r ipe by measur ing 
1 m each outward from the s tems right and lef t in the direction of the spacings. 
Similarly for t he two-year-old t rees in both directions 1.25 to 1.40 m (al together 
4.00 to 4.20 m), while for t h e three- and four-year-old t rees 2.00 to 2.10 m 
(altogether 4.00 to 4.20 m), fo r the five-year-old trees 4.60 to 5.00 m and 
for those aged six 5.50 to 6.00 m broad str ipes should be dressed. 
At the given spacing (distance of t ree rows) of 7 m nei ther of the roo ts 
of six-year-old trees come into contact, bu t in the rows, t h e trees were p l an t ed 
4 m apart f rom one another and therefore, the i r roots m e e t already a t t h e 
age of 3 to 4 . Similar results were also obta ined by G H E N A ( 1 9 6 1 ) , who, in his 
root investigations found out t h a t for apple t rees the whole soil surface should 
be dressed only f rom the age of 8 to 9, as t h e roots of t rees do not come in to 
contact earlier. 
I t is also demonstrated b y Table 3 t h a t from the t o t a l root length of 
one-, two-, three- , four-, five- and six-year-old trees 76.2, 84.6, 83.3, 77, 86.5 
and 81 per cent were located within the dr ip . In contradistinction to earl ier 
practice these da t a prove clearly that t he areas under t h e branch sys tems 
must regularly be provided wi th nutrients. I n the course of his root investiga-
tions S U T A ( 1 9 5 7 ) established t h a t the great major i ty of 0 t o 1 5 cm thick roo ts 
was located unde r the branch system. Considering this f ac t he demonstra ted 
with dressing experiments t h a t the development of trees was most sat isfactory 
when organic manures and fertilizers were dispersed and worked into t h e soil 
in the areas under the crowns. 
Location and distribution according to depth horizons of the root system of Jonathan 
apple trees grafted on M IV stock 
The distr ibution according to the dep th horizons of t h e examined 1- to 
6-year old J o n a t h a n apple t rees grafted on M IV stock and growing in clay 
soil is presented in Table 4. 
From the da ta of this t ab le it inay be seen that t he depths reached b y 
the root system of apple trees grafted on M IV stock and standing in clay 
soil vary according to age classes, i.e. with advancing age cer ta in roots pene t ra t e 
successively deeper into the soil. The greatest depth touched by roots a t t h e 
age of one was 90 cm and in t h e 6th year 270 cm. The s tabi l i ty of apple t rees 
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Table 4 
Cumulative percentual quantity in different depths of the root system of 1- to 6-year-old Jonathan 
apple trees grafted on M IV stock and growing in clay soil 
D e p t h Percentual d i s t r i bu t i on of roots of t rees (age) 
hor izon ts 
c m l 2 3 4 5 6 
0 — 1 0 1 4 . 3 9 2 . 8 5 0 . 8 7 4 . 7 2 6 . 5 2 2 . 1 4 
1 1 — 2 0 6 6 . 7 4 3 0 . 2 4 1 0 . 1 0 1 9 . 2 3 3 1 . 8 2 1 6 . 4 7 
2 1 — 3 0 8 6 . 4 7 6 5 . 6 4 3 2 . 5 9 4 4 . 4 7 7 1 . 4 2 3 7 . 3 3 
3 1 — 4 0 9 4 . 3 9 8 6 . 3 2 5 4 . 0 2 6 4 . 8 8 8 9 . 8 8 5 2 . 7 2 
4 1 — 5 0 9 7 . 3 5 9 3 . 5 8 7 1 . 8 7 7 9 . 6 5 9 6 . 0 2 6 6 . 5 8 
5 1 — 6 0 9 8 . 8 7 9 5 . 7 8 8 3 . 1 0 8 6 . 6 9 9 7 . 8 1 7 9 . 6 6 
6 1 — 7 0 9 9 . 5 2 9 7 . 1 8 8 9 . 6 6 9 0 . 4 7 9 8 . 5 1 8 7 . 3 2 
7 1 — 8 0 9 9 . 8 9 9 8 . 1 3 9 4 . 7 0 9 3 . 6 7 9 8 . 9 8 9 1 . 8 7 
8 1 — 9 0 1 0 0 . 0 0 9 8 . 8 1 9 7 . 1 5 9 5 . 9 4 9 9 . 3 4 9 4 . 0 6 
9 1 — 1 0 0 — 9 9 . 2 5 9 8 . 4 8 9 7 . 2 7 9 9 . 6 0 9 5 . 5 0 
1 0 1 — 1 1 0 — 9 9 . 8 6 9 9 . 1 6 9 8 . 2 8 9 9 . 7 6 9 6 . 5 4 
1 1 1 — 1 2 0 
— 1 0 0 . 0 0 9 9 . 6 0 9 9 . 0 1 9 9 . 8 6 9 7 . 3 3 
1 2 1 — 1 3 0 — — 9 9 . 8 5 9 9 . 5 0 9 9 . 9 2 9 7 . 8 3 
1 3 1 — 1 4 0 
— — 9 9 . 9 5 9 8 . 8 0 9 5 . 9 5 9 8 . 4 4 
1 4 1 — 1 5 0 — — 1 0 0 . 0 0 9 9 . 9 3 9 9 . 9 6 9 8 . 8 2 
1 5 1 — 1 6 0 — — — 9 9 . 9 9 9 9 . 9 7 9 9 . 1 8 
1 6 1 — 1 7 0 — — — 1 0 0 . 0 0 9 9 . 9 8 9 9 . 4 2 
1 7 1 — 1 8 0 — — — — 9 9 . 9 9 9 9 . 6 7 
1 8 1 — 1 9 0 — — — — 1 0 0 . 0 0 9 9 . 7 9 
1 9 1 — 2 0 0 — — — — — 9 9 . 8 8 
2 0 1 — 2 1 0 — — — — — 9 9 . 9 2 
2 1 1 — 2 2 0 — — — — — 9 9 . 9 5 
2 2 1 — 2 3 0 — — — — — 9 9 . 9 6 
2 3 1 — 2 4 0 — — — — — 9 9 . 9 7 
2 4 1 — 2 5 0 — — — — — 9 9 . 9 8 
2 5 1 — 2 6 0 — — — — — 9 9 . 9 9 
2 6 1 — 2 7 0 
— — — — 
1 0 0 . 0 0 
growing on clay soil depends, to a considerable degree, on the adequate quan-
t i ty of geotropically developing roots (Fig. 3). If the n u m b e r of such roots is 
small, and in case of otherwise shallow root ing stocks, graf t s are inclined to 
premature lodging, especially on fairly heavy, unfavourably aerated soils 
of rainy and windy regions. Due to such reasons, periodic deeper soil cult iva-
tions seem of importance in order to p romote the penetra t ion of t h e root 
system into greater depth. Z A P R A G A E V A ( 1 9 5 2 ) examined the root sys tem of 
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wild apple trees in Tadzhikhis tan and found tha t if owing to any cause — 
young apple trees are unable to develop deeply penetra t ing roots, the trees 
perish very soon. 
Table 4 also reveals t h a t f rom the root system of spindle-bushy J o n a t h a n 
trees graf ted on M IV stock and standing in clay soil at t h e age of one, two, 
Fig. 3. The geotropically growing roots penetrating into the loosened soil of the former plant-
ing hole are clearly visible 
Y / / M W / . 1 0 t o 1 0 c m - y e l l o w i s h b r o w n l o a m y c / o y 
t x \ \ \ \ \ \ N 79 t o 740 c m - y e l l o w c o m p a c t l o a m y d a y 
I I Tál t n 9ПП rm = g m i / p l l i j l o a m y c l a y 
Fig. 4. Lateral view of the root system of five-year-old spindle-bushy Jonathan apple trees, 
grafted on M IV stock and planted in clay soil wi th 7 X 4 m spacing. The side of squares is 
1 m long. The picture demonstrates the location of the root sys tem in different depths 
three, four and six 66.7, 30.2, 10.1, 19.2 and 16.4 per cen t are located in the 
upper 0 to 20 cm soil layer, while from the roots of the five-year-old specimens 
31.8 per cent occupy this horizon as a consequence of a more compact spot in 
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t h e subsoil. Knowing the r o o t quantities located in the 0 to 20 cm depth of 
trees standing in fairly heavy soil it may be established as a rule that the depth 
of soil cult ivation must not surpass 10 to 12 cm under t he branch systems, and 
n o t 15 to 18 cm extending t o some distance outside the dr ip . 
In peripheral areas, reckoned a cer tain distance f rom the stem and 
depending on age, the soil can be safely cult ivated to grea ter depths, because 
t h e root system of the apple t r e e has an excellent regeneration ability (Fig. 4). 
Similar observations were also made by P O P O V ( 1 9 6 3 ) , who had examined the 
root system of seven-year-old apple trees graf ted on dwarf stocks and stand-
ing in clay soil. According to t h i s author, clay soil may be cult ivated to a depth 
of 10 to 12 cm within a circle of 1 m radius f rom the stem and to 12 to 15 cm 
a t greater distances. 
At the age of one, the mass of the root system (86.4 per cent) was located 
0 to 30 cm deep, in the second year 83.4 per cent were f o u n d at 11 to 40 cm, 
in the 3rd 71 per cent at 11 t o 50 cm, in t h e 5th 83 per cent at 11 to 40 cm 
and in the 6 th year 77.5 per cent at 11 to 60 cm depth. 
The da t a on the location of the greatest part of roots in different depths 
give real advice as to the m o s t convenient profile to be soaked by nut r ien t 
solutions and irrigation. 
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NUCLEIC ACID CHANGES DURING THE VEGETATIVE 
PERIOD IN THE LEAVES OF CERTAIN WOODY PLANTS 
AS A RESPONSE TO MUTAGEN TREATMENTS 
By 
I . M O L N Á R 
D E P A R T M E N T OF P L A N T H E R E D I T Y AND P L A N T B R E E D I N G OF T H E U N I V E R S I T Y 
O F H O R T I C U L T U R E , B U D A P E S T 
Total nucleic acid (total-NA), ribonucleic acid (RNA) and deoxyribonucleic 
acid (DNA) determinations were carried out in 1961 and 1963 in leaves of a lmond, 
apricot and peach seedlings grown from seeds treated with mutagen . According to 
our investigations nucleic acid results were fa i r ly uniform concerning the three f ru i t -
tree species. Examinations in 1961 showed in most cases a decrease of tota l -NA in 
almond seedlings treated with mutagen (colchicin, liquid air, Co60 irradiation) as com-
pared to the control. During the examinations of 1963 the a m o u n t of the to ta l -NA 
was high a t the beginning of the vegetative period, then gradually decreased and fi-
nally s tagnated. In the whole period of examination it was the D N A content that showed 
the lowest fluctuation in all t he three fruit- tree species. 
Introduction 
Interes t in studying t he physiological na tu re of mutagen effects ( B O W E N 
1 9 6 2 ) and their practical uti l ization ( K U Z I N 1 9 6 2 , S U R R E Y 1 9 6 5 ) has recent ly 
ncreased. On t he basis of our knowledge of molecular biology it seems obvious 
t ha t t rea tments causing profound genetic — and even before supposedly 
metabolic — changes affect also the protein and nucleic acid metabolism of 
cells ( W E I S S 1 9 6 4 , D U B I N I N 1 9 6 5 ) . 
Start ing f rom this pos tu la te we performed nucleic acid examinations 
during the vegetative period in leaves of woody plants (almond, apricot , 
peach) t rea ted with various mutagenic agents (liquid air, colchicin, Coeo 
irradiation) in order to determine the changes in the nucleic acid con ten t . 
Materials and Methods 
Mutagen t reatments applied to woody plants were started in 1956 at the Depar tment 
of Plant Heredity and Plant Breeding of the University of Horticulture. (Seeds of a lmond, 
apricot and peach species were t rea ted a t that time.) 
The t rea tments were as follows: Co60 i rradiat ion — 800 and 1200 r respectively —, 
liquid air — dry seed treatment for 30 minutes — and colchicin — 0.1—0.5 per cent. 
The above treatments were applied to seeds of the following almond varieties: 1. Burbank , 
2. Óriáskagyló, 3. Diósdi. In apricot Korai-kajszi while in peach the Elber ta types were the 
objects of the examination. (The last two were given only colchicin treatments.) 
Liquid air and colchicin t r ea tments were carried out at the Depar tment of P l an t He-
redity and Plant Breeding of the University of Hort icul ture, while cobalt irradiation at t he Na-
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tional Oncological Institute. Af t e r the t rea tments seeds were p lan ted in the Szigetcsép 
Model Fa rm of the University. Examinations of the nucleic acid content in the leaves of 
almond, apricot and peach seedlings grown f r o m treated stones began in 1961. Almond 
seedlings were 3 years, apricot seedlings 5 and peach seedlings 4 years old at that t ime. 
Determinations were carried out by Hammerstein 's method described by K O V Á C S 
(1958). Concentrations of nucleic acids were obtained by means of a calibration curve construct-
ed at our Ins t i t u t e (MOLNÁR 1964) on the basis of extinctions read on the Uvifot photometer 
a t a wave-length of 254 millimicron. The usefulness of the Uvifot-photometer in determining 
nucleic acid concentrations was made certain by comparative measurements made wi th the 
English Unicam Sp 500 spectrophotometer. Detailed data and results concerning the compara-
tive measurements were presented in an earlier publication (MOLNÁR 1964). 
For nucleic acid examinat ions leaves were collected from the I I . storeys of trees, all 
round in the directions of all cardinal points. To obtain adequate average samples 40 — 50 
leaves were required which could not be provided for from one side only. 
On a single occasion, on 5 th May 1964 we made an additional sampling: we collected 
small young a lmond terminal leaves. Determinations were carried ou t in dry matter in almost 
every month. 
Results 
Nucleic acid contents of leaves of almond seedlings examined in 1961 
(total-NA, R N A , DNA) are presented in Table 1. Only three data for each 
are available f rom this year , still it is clear from them t h a t in the case of the 
Table 1 
Nucleic acid content in g per cent in the leaves of almond seedlings related to dry matter content 
1961 
T r e a t m e n t s 
Total-NA R N A D N A 
t ime of examinat ions 
31. V . 4. VI I . 2. V I I I . 31. v . 4. V I I 2. V I I I . 31. V. 4. V I I . 2. V I I I . 
Diósdi 
Control 1.67 1.23 1.20 1.54 1.10 1.10 0.13 0.13 0.10 
Liquid air 1.14 0.86 1.12 0.99 0.80 0.99 0.15 0.06 0.13 
0.2 per cent colchicin 1.02 1.06 1.27 0.82 0.99 1.10 0.20 0.07 0.17 
Co60 800 r 0.94 0.90 0.97 0.80 0.82 0.84 0.14 0.08 0.13 
Co60 1 200 r 1.06 0.97 1.19 0.97 0.90 1.06 0.09 0.07 0.13 
Oriáskagyló 
Control 1.44 1.10 0.88 1.08 0.94 0.80 0.36 0.16 0.08 
Liquid air 1.06 0.82 0.81 0.88 0.80 0.60 0.18 0.02 0.22 
0.2 per cent colchicin 0.99 0.80 0.74 0.84 0.72 0.60 0.15 0.06 0.14 
Co60 1200 r 0.88 0.82 0.76 0.82 0.78 0.60 0.06 0.04 0.16 
Burbank 
Control 1.04 0.88 1.04 0.90 0.80 0.99 0.14 0.08 0.05 
Liquid air 1.31 0.94 0.94 1.02 0.82 0.88 0.29 0.12 0.06 
0.2 per cent colchicin 1.04 0.80 0.82 0.94 0.68 0.60 0.10 0.12 0.22 
Co60 8 00 r 
— 0.74 0.86 — 0.59 0.80 — 0.15 0.06 
Co60 1 200 r 1.04 1.12 0.84 0.60 0.88 0.78 0.44 0.24 0.06 
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varieties Diósdi and Óriáskagyló on t h e days of examina t ions t o t a l - N A 
content in t he leaves of all seedlings examined was lower t h a n tha t in t h e 
control , which is well seen in Fig. 1. In t h e case of the v a r i e t y B u r b a n k t he 
t rend of t h e to ta l -NA con ten t is not so unambiguous. 
R N A content in t h e seedlings of t h e almond var ie t i es shows t r e n d s 
similar t o those ment ioned above , t h a t is t o the to ta l -NA t rends . In th i s case 
too, R N A conten t of the t r e a t e d plants is lower than t h a t of the control. 
Diósd Öriáskag ylo 
t ime o f examina t i on 
Fig. 1. Total nucleic acid content in the leaves of almond seedlings treated with mutagens 
expressed in g per cent related to dry matter content . Szigetcsép, 1961. ( control, 
— — — liquid air, — . — . — . — . — 0.2 per cent colchicin, —.. — . . — . . — Co60 800r  
Co60 1 2 0 0 r) 
B o t h to ta l -NA and R N A contents of leaves of all t h r e e almond var ie t ies 
including controls and t r e a t e d seedlings — show a decreas ing t endency with 
the progress of the season. T U R K O V A ( 1 9 6 4 ) and S H A W et al. ( 1 9 6 5 ) f o u n d the 
same resul ts with other p lan t s . 
To ta l -NA contents of leaves of t h e almond seedlings Diósdi and Óriás-
kagyló examined in 1963 are shown in F ig . 2. I t reveals t h a t in the seedlings 
of t h e examined a lmond variet ies ( including Burbank) to ta l -NA c o n t e n t of 
leaves was high at the beginning of the season, then g radua l ly decreased unti l 
the nex t examinat ion on J u l y 2. F r o m this time on, between J u l y 2 and 
September 2, a s tagnat ion was observed in the to ta l -NA content wi th ma jo r 
or minor increases d e p e n d e n t on va r i e ty and t r e a t m e n t . 
I n t h e var ie ty Diósdi t h e to ta l -NA content in t h e leaves of t h e t r ea t ed 
seedlings generally r emained below t h e control — as in 1961. In t he case of 
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t he varieties Óriáskagyló a n d Burbank the total-NA con ten t s vary according 
to t reatments and examinat ions; there are values both h igher and lower t h a n 
those of the control. 
In the var ie ty Óriáskagyló the total-NA content of t h e specimen t rea ted 
with liquid air , while remaining considerably below in 1961, was, in 1963, 
nearly at t he same level as t h a t of the control during t h e whole period of 
examination. 
Fig. 2. Total nucleic acid content in t h e leaves of a lmond seedlings t r e a t e d with mutagens, ex 
pressed iu g per cent , related to d r y matter content . Szigetcsép, 1963. ( control 
— — liquid air, —. — . — . — 0.2 per cent colchicin, — . . — . . — . . — Coe0 800 r,  
Co60 1200 r) 
RNA and DNA contents of the leaves of almond seedlings are included 
in Table 2. According to our investigations t h e change in t h e RNA contents 
showed a t endency similar t o t ha t of to ta l -NA contents in both 1961 and 
1963. In all th ree almond var ie t ies DNA contents of treated p l an t s were the same 
as tha t of the control. A considerable part of t h e experimental data is, however, 
lower than t h a t of the control . Only in t he variety B u r b a n k are the initial 
D N A contents of the two i r rad ia ted specimens and of t h e one treated wi th 
colchicin relat ively high. 
Results of nucleic acid examinations of apricot leaves in 1963. Total-NA 
t rends during t h e vegetative period of apricot leaves t r e a t e d with colchicin 
solution of 0.1 per cent concentrat ion are shown in Fig. 3. I n this case too, 
similar to the almond leaves, to ta l -NA contents showed a decreasing tendency 
wi th the progress of the season — development and senescing of leaves. 
(This was the case with the o t h e r two pairs of samples examined too.) 
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Table 2 
Nneleic acid content in g per cent in the leaves of almond seedlings related to dry matter content 
1963 
Trea tmen t s 
R N A D N A 
25. IV. 9. V. 4. VI . 2. V I I . 31. VI I 2. I X . 25. IV. 9. V. 4. VI . 2. V I I . i 31. VI I 2. I X . 
Diósdi 
Control 1.35 1.14 0.74 0.86 0.72 0.86 0.19 0.21 0.18 0.28 0.27 0.26 
Liquid air 1.10 0.94 0.56 0.54 0.48 0.54 0.21 0.12 0.22 0.14 0.28 0.22 
Colchicin 
(0.2 per cent) 1.44 1.27 0.59 0.52 0.72 0.99 0.25 0.27 0.31 0.20 0.36 0.13 
Co60 8 00 r 1.27 0.92 0.54 0.35 0.27 0.68 0.13 0.10 0.22 0.13 0.39 0.29 
Co®0 1200 r 1.14 1.04 0.54 0.56 0.56 0.68 0.13 0.15 0 . 1 1 0.22 0.22 0.25 
Óriáskagyló 
Control 0.99 0.86 0.52 0.35 0.65 0.76 0.34 0.08 0.13 0.13 0.41 0.32 
Liquid air 0.94 0.92 0.50 0.39 0.59 0.65 0.25 0.22 0.12 0.11 0.40 0.31 
Colchicin 
(0.2 per cent) 1.08 0.78 0.60 0.52 0.48 0.52 0.12 0.12 0.08 0 16 0.26 0.23 
Co60 1 2 20 г 1.04 1.40 0.70 0.48 0.37 0.48 0.04 0.10 0.18 0.24 0.31 0.19 
Burbank 
Control 1.14 1.17 0.99 0.39 0.44 0.56 0.09 0.10 0.21 0.33 0.21 0.28 
Liquid air 1.23 1.54 0.76 0.41 0.52 0.65 0.02 0.13 0.12 0.24 0.20 0.12 
Colchicin 
(0.2 per cent) 1.25 0.90 0.56 0.33 0.52 0.56 0.25 0.29 0.06 0.31 0.22 0.22 
Co60 800 r 1.78 0.94 0.74 0.46 0.65 0.54 0.29 0.12 0.10 0.27 0.22 0.16 
Co60 1 200 r 1.67 0.72 0.74 0.30 0.60 0.50 0.40 0.14 0.10 0.36 0.26 0.18 
T É T É N Y I ( 1 9 6 4 ) found the same results when examining the total-NA 
content of apricot buds. She pointed out, t h a t f rom the time of bud differen-
tiation until J a n u a r y the nucleic acid content of buds was low, while by t h e 
t ime the vegetat ion started a very large amoun t of nucleic acid accumulated. 
In our investigations too, it was at t he beginning of t h e season t h a t 
leaves contained the maximum nucleic acid in all three f r u i t tree species. 
With T É T É N Y I ' S da t a (on changes in the to ta l nucleic acid content of buds) 
and our data on t he examined leaves put side b y side a steep curve is obtained 
which gives information on nucleic acid t rends in woody p lan t s during t h e 
whole year. 
Results obtained in 1963 concerning t h e RNA and D N A contents of 
apricot leaves are included in Table 3. The D N A content — as contrasted 
with the total-NA content — showed an increasing tendency during t h e 
vegetative period in the К—1 and К—2 apricot samples (both in those t rea ted 
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with colchicin and in t h e control). W i t h lower concentration this increase 
seemed to be more intensive than wi th t he 0.2 per cen t concentration. In both 
cases, however, DNA content of t r ea t ed plants remained below, or was close 
to tha t of t he control. I n t he 0.5 per cen t t reatment D N A contents — similarly 
о 0,6-
26.1V. 9.V. 10.VI. 8.VII. 5.VIII. 1 .IX. 
time of exomination 
Fig. 3. Tota l nucleic acid con ten t in the leaves of К — 1 apricot seedlings treated wi th colchicin, 
expressed in g per cent, re la ted to dry ma t t e r content. Szigetcsép, 1963. ( control, 
— — 0.1 per cent colchicin) 
Table 3 
Nucleic acid content in g per cent in leaves of colchicin treated apricot seedlings related to dry 
matter content 
1963 
T r e a t m e n t s 
26. IV. 9. V . 10. VI . 8. V I I . 5. V I I I . 10. I X . 
RNA 
К—1 control 1.61 1.10 0.78 0.46 0.90 0.82 
К—1 0.1 per cent colchicin 1.91 1.25 0.65 0.46 0.88 0.78 
К—2 control 1.91 0.99 1.17 0.60 1.25 0.68 
К—2 0.2 per cent colchicin 2.24 0.86 0.99 0.68 1.08 0.44 
К—3 control 2.24 1.08 1.14 0.50 0.86 0.35 
K—3 0.5 per cent colchicin 2.20 1.20 0.99 0.88 1.20 0.56 
DNA 
K - 1 control 0.19 0.13 0.21 0.45 0.29 0.43 
K - 1 0.1 per cent colchicin 0.11 0.04 0.17 0.34 0.26 0.32 
K - 2 control 0.10 0.24 0.21 0.31 0.29 0.31 
K 2 0.2 per cent colchicin 0.16 0.16 0.34 0.36 0.30 0.26 
K - 3 control 0.42 0.09 0.24 0.30 0.28 0.19 
K - 3 0.5 per cent colchicin 0.56 0.24 0.26 0.37 0.34 0.33 
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to the to ta l -NA contents — were above those of the control at all da tes of 
examinat ion. 
R N A and DNA contents examined in 1963 in leaves o f B —2 peach 

















" 0 , 1 -
26,1V. 10.V. 5. VI. Ш . m 5?IX. 
t i m e o f e x a m i n a t i o n 
Fig. 4. Nucleic acid content of B —2 peach t r ea ted with colchicin, expressed in g per cent 
related to dry matter content. ( control, — 0.2 per cent colchicin) 
Nucleic acid changes show tendencies similar to those in seedlings of the 
two o ther fruit- tree species. 
According to our examinations nucleic acid contents — both to ta l -NA 
and R N A — in the leaves of peaches t rea ted with colchicin were a b o u t the 
same as those in the control. The t rend of the total-NA curve b o t h for 
t rea ted plants and the control — corresponds to t h a t of the RNA-curve. 
D a t a on the NA contents of small and young terminal almond leaves 
examined on one occasion on May 5, 1964, are presented in Table 4. 
Table 4 
Nucleic acid content in g per cent in small and young terminal leaves of almond seedlings related 
to dry matter content 
1964 
T r e a t m e n t s 
T o t a l - N A R N A D N A 
5. V . 
Oriáskagyló 
Control 3.34 2.28 1.06 
Liquid air 3.18 2.40 0.78 
0.2 per cent colchicin 3.90 3.08 0.82 
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According to the data obtained in the small and young terminal leaves 
of almond seedlings total-NA and RNA contents are about twice, and D N A 
contents about three to four t imes as much as in almond leaves examined in 
series at thesame time. Our examinations performed so fa r suggest tha t i t is 
t h e terminal leaves that h a v e the highest nucleic acid content . H A C H I D Z E 
et al. (1964) obta ined similar results by f inding the highest nucleic acid content 
in the terminal buds of shoots of one-year-old and older vines. 
Discussion 
Total-NA, RNA and D N A contents in the leaves of almond, apricot 
a n d peach seedlings were examined on several occasions during the vegetative 
per iod in 1961 and 1963. The examinations gave rather uniform results con-
cerning the nucleic acid contents of seedling leaves in all three fruit-tree species. 
According t o the results obtained in 1961 (as a response to colchicin, 
l iquid air and Co60 irradiation treatments) t h e amount of total-NA in t h e 
leaves of all t h r e e almond seedlings decreased in most cases as compared to 
t h e control. 
I t was described by Y Á R T E R É S Z (1963) and by now it has been proved 
t h a t various t issues have reduced nucleic acid contents af ter irradiation. Simi-
la r ly in 1961 R N A contents in t he individual almond species showed the same 
t r e n d s as to ta l -NA contents did. 
According t o our experiments performed in 1963 the amount of tota l -
N A was uniformly high in all three almond species at the beginning of t he 
vegetat ive period, gradually decreased till J u l y 2 and then became s tagnant . 
H A C H I D Z E et al. ( 1 9 6 4 ) on the basis of experiments performed with vine pointed 
o u t that in the organs of bear ing vines nucleic acid content was highest in 
spr ing, at the beginning of t h e vegetative period, then gradually decreased. 
There is a two-year difference between our NA examinations carried 
o u t in 1961 and 1963. In our opinion it is probable tha t unfavourable mu ta -
genic effects — manifested in t h e reduced amounts of nucleic acids — observed 
in t h e earlier year were partly or completely overcome by the individual almond 
seedlings. NA contents in the leaves of these plants were close to, or even 
exceeded, those of the control. 
Nucleic acid results of apricot leaves in 1963 were t he same as those 
of almond leaves; total-NA con ten t showed a decreasing tendency with t he 
progress of the season, development and senescing of the leaves. 
According t o data obta ined in 1963 nucleic acid contents total-NA, 
R N A and DNA — in the leaves of В—2 peach seedlings t rea ted with a 0.2 per 
cen t colchicin solution were t h e same as those of the control. 
Of the th ree fruit-tree species examined in 1963 it was apricot which 
h a d the highest total-NA conten t in leaves. 
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Nucleic acid da t a of almond and peach leaves are of abou t the same 
order at the individual dates. 
During the whole period of examination DNA content showed the lowest 
f luc tuat ion in the seedlings of all th ree species. S T O L E T O V (1964) too, though 
in an agricultural p lant , found similar results. 
Examinat ions carried out in 1964 showed t h e highest to ta l -NA, RNA 
and DNA contents in the young te rmina l leaves of almond seedlings ( H A C H I D Z E 
et al. 1 9 6 4 , T É T É N Y I 1 9 6 4 ) . 
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EFFECT OF PETROLEUM MULCH ON COTTON GROWTH 
By 
H . M . B A H R A M 
T H E N A T I O N A L R E S E A R C H C E N T E R D O K K I , C A I R O 
Field experiments have been conducted to s tudy the effect of petroleum mulch 
on the rates of germination, flowering, fruit ing and cotton yields. 
Petroleum mulch has been found to increase soil temperatures with several 
degrees, which enhanced earliness in cotton growing by accelerating the germination 
and fruiting of the plants that resulted in increased cotton yields. Mulching was also 
found to he a good weed controller and mulched areas needed a minimum of culti-
vat ion. 
Introduction 
Cot ton , though one of Egypt ' s mos t impor t an t crops, is l imited in produc-
tion d u e t o several p r i m e factors in which damages caused in mid or la te season 
by ce r ta in diseases a n d insects play a p rominen t role. Compared to t h e preboll-
worm era of for ty or f i f t y years ago, t h e present day deficit in yield due t o these 
l imit ing factors lias induced cotton breeders to develop earlier m a t u r i t y va r i e ty 
of co t t on . 
However , economic and l abour factors associated with the harves t ing 
of co t t on also emphasize the need for greater earliness and one of t he me thods 
used fo r this purpose is the appl ica t ion of mulches. 
T h e use of mulches in agr icul ture dates back to ancient h i s to ry when 
the use of materials such as s t raw and sand had been recognized as means of 
enhancing plant g rowth by r e t a rd ing soil evapora t ion . 
Recent ly p las t ic mulches h a v e been successfully used to reduce surface 
evapora t ion ( H O N M A et al. 1959, P E T E R S — R U S S E L L 1959, S H A W 1959, W I L L I S 
1962, B E N N E T T et al. 1966), which m a y account for as much as f i f t y per cent 
of t h e to t a l mois ture lost from t h e soil and also t o increase early season soil 
t empe ra tu r e s ( E M M E T 1957, C L A R K S O N 1960, W A G G O N E R et al. 1960, A D A M S 
1962) in order to induce earliness in growing. 
Moreover, i t was found t h a t t h e growth r a t e of t oma to p lan t s was in-
creased with soil mois ture content and increased t empera tu re . O the r workers 
( C L A R K S O N 1960, B L A C K — G R E B 1962) have shown t h a t an increase in soil 
n u t r i e n t availabil i ty especially N 0 3 — N and P were also obta ined. 
I n the last few years several research workers in the pe t ro leum field had 
been exper iment ing wi th pet roleum mulches ( P H I L L I P S — F R A N S 1 9 6 5 , S I E G E L 
et al. 1967) with such encouraging resul ts t h a t a commercial p roduc t was pu t 
on t h e market . 
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Material and Method 
The work presented here was conducted in 1966 on a farm at Kirsa, Gharbieh District, 
U.A.R., uäing "Menouf i" variety of cotton (Gossypium barbadense L.). 
In a randomized block design of four replications, plots consisted of four signal rows 
with fifty hills on each spaced 30 cm apart. Five seeds were planted in each hill which were 
thinned into two plants after they had emerged. Plant ing dates were February 1, February 
20 and March 11. 
Immediately after planting, petroleum mulch obtained from a resinous petroleum 
fraction was sprayed as a water emulsion on the top of alternating rows as a thin film in bands 
25 cm wide and abou t 0.05 cm thick. The non-sprayed rows were used as control ones. 
A superphosphate fertilizer was applied to all plots before planting and after thinning. 
Soil and air temperatures were taken every ten days with a high temperature recording 
a t 1.30 p.m. and a low temperature recording at 5 a.m. Soil temperatures were taken 3 cm 
in the ground, and air temperatures 50 cm above ground level. 
The rates of germination, p lant height, flowering, fruiting and cotton yields were 
recorded. 
Results and Discussion 
Soil temperatures. Results shown in Table 1 indicate t h a t petroleum 
mulch applied in 25 cm bands has significantly increased soil temperatures. 
Minimum tempera tures were increased by mulching by as much as 5.4°C 
80 
C
 " ~ 2 C T A O 6 0 8 0 1 0 0 1 2 0 1 A 0 1 6 0 1 8 0 2 0 0 2 2 0 
d a y s 
Fig. 1. The height of t he mulched plants (Planting date: Feb. 1) 
a n d maximum temperatures b y 3.5°C thus raising the average tempera ture 
of t h e soil during t he two crucially cold months, February and March, maintain-
ing it at a more favourable tempera ture range for plant growth. 
Plant growth. The petroleum mulch was found to increase seedling emer-
gence of the early planted cot ton, on Feb. 1 and 20, bu t its effect was not so 
pronounced at t h e later planting da te of March 11. The increase of soil moisture 
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Table 1 
Air and soil temperatures with and without petroleum mulch 
L o w t e m p . °C High temp. °C 
D a t e 
Air Soil Mulched 
soil 




1 7.7 9.1 14.5 5.4 18.0 22.3 25.5 3.2 
10 9.6 11.5 16.7 5.2 20.5 22.5 25.8 3.3 
20 9.5 11.7 16.8 5.1 19.3 22.1 25.6 3.5 
March 
1 9.6 11.8 15.7 4.9 24.3 27.4 30.1 3.1 
10 9.0 11.3 15.4 4.1 29.1 31.2 33.9 2.7 
20 8.4 11.2 15.5 4.3 16.7 18.9 21.8 2.9 
April 
1 10.6 12.4 17.1 4.7 21.6 25.8 28.3 2.5 
10 10.7 12.9 17.5 4.6 27.1 30.3 33.1 2.8 
20 12.2 14.8 19.7 4.9 24.3 28.9 31.2 2.3 
May 
1 17.3 17.9 21.2 3.3 33.5 36.9 39.0 2.1 
10 14.5 16.6 20.1 3.5 29.2 33.1 35.0 1.9 
20 18.2 19.7 22.5 2.8 27.2 31.0 32.5 1.5 
June 
1 20.1 22.5 25.0 2.5 38.5 42.2 43.3 1.1 
10 20.5 23.1 24.6 1.2 33.2 34.9 36.7 1.8 
20 20.3 22.7 23.9 1.2 32.4 33.5 34.5 1.0 
July 
1 18.9 21.4 22.2 0.8 31.9 32.8 33.4 0.6 
10 20.5 22.9 23.6 0.7 36.8 37.2 37.7 0.5 
20 21.9 23.7 27.1 0.4 37.2 37.5 37.8 0.3 
August 
1 21.5 23.2 23.3 0.1 32.1 29.3 29.3 0.0 
and temperature enhanced rapid germination and plant growth which result-
ed in plants several centimeters higher than unmulched plants a t the end of 
t he season. As plant ing dates have been advanced, the near m a x i m u m height 
of t he mulched plants has also advanced (Figs 1, 2 and 3). 
Flowering. The number of flowers produced per plant was recorded 
every ten days and the results show t h a t most of t he plants f lowered starting 
on May 15 to J u l y 12 irrespective of planting date . However, mulching caused 
an increase in the number of flowers produced per plant. 
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Fig. 2. The height of the mulched plants (Plant ing date: Feb. 20) 











• • MULCHED 
CONTROL 
X / 
20 40 60 80 100 120 140 160 180 200 
d a y s 
Fig. 3. The height of the mulched plants (Planting date: March 11) 
Boll production and cotton yield. The to ta l number of bolls produced 
was recorded and t h e boll setting percentage was derived from t h e equation: 
Total No. of bolls 
Total No. of flowers 
X 100. 
The boll shedding percentage was derived from t h e following operat ion after 
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All calculations were based on an average of f if ty plants and the results 
in Table 2 show t h a t though t h e boll shedding percentages and the number 
of mature bolls were higher in t he two earlier planting dates , the difference 
Table 2 
Results showing the effect of petroleum mulching 
Planting d a t e 
F e b . 1 Feb. 2 March 11 
Control Mulch Contro l Mulch Control Mulch 
Total number of flowers 25.2 41.2 31.6 38.4 34.6 36.8 
Total number of bolls 21.3 37.6 27.8 35.8 30.3 34.1 
Setting per cent 84.5 91.3 88.1 83.2 87.6 92.7 
Number of mature bolls 13.4 25.2 19.0 26.5 21.4 24.8 
Boll shedding per cent 37.3 32.9 35.4 26.1 29.5 27.2 
Seed cotton (g/plant) 11.69 19.34 12.98 17.72 13.29 17.63 
Seed (g/plant) 8.16 13.02 8.78 11.85 8.93 11.82 
between mulched and unmulched plots were significantly different. This 
difference became smaller the la ter the p lant ing date. 
In all p lant ing dates the weight of the seed per plant was higher in the 
case of the mulched plots. 
Weed control. The petroleum mulched areas needed no cultivation during 
t h e -whole season and weeds did not germinate through t he mulch film. The 
areas neighbouring the mulched ones were found to contain a much smaller 
amoun t of weeds than the normal and were cult ivated three t imes during t he 
season compared to the usual six or seven. 
Conclusions 
Petroleum mulching was found to influence two environmental factors 
t h a t are essential to plant growth, soil tempera ture and moisture content, due 
to the formation of a low porosi ty film which prevents moisture evaporation 
f rom the seed zone and by increasing its t empera tu re by several degrees over 
t h a t of the bare soil. The benefi ts of petroleum mulching include the following: 
Promotion of a uniform and f a s t seed germination period leading to earlier 
yields. Reduction of surface evaporation benificial to desert areas of sparse 
rainfall or limited irrigation facilities. Protect ion of the soil against erosion 
and soil crusting. Increasing of the soil's nut r ient availability by reduction of 
the rate of leaching acts as a weed control and eliminates the need for extensive 
cultivation during the growing season. 
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GROWTH INHIRITION OF INTERNODES 
IN PEAR SEEDLINGS BY CCC 
(2-CHLOROETHYL TRIMETHYLAMMONIUM CHLORIDE) 
By 
D . S U R Á N Y I 
D A N U B E — T I S Z A M I D - R E G I O N A G R I C U L T U R A L E X P E R I M E N T I N S T I T U T E , F R U I T GROWING D E P A R T M E N T , 
C E G L É D 
Wild pear seedlings were treated with 10 - 4 , 10~3 and 10~2 M concentrations 
of CCC (2-chloroethyl t r imethylammonium chloride). Each seedling was given 120 ml 
CCC solution and t ap water respectively in the form of irrigation. CCC in a concentra-
tion of 10 M was proved to inhibit — even at 0.1 per cent level — the elongation of 
internodes. In t rea tments with 10~3 and 10~4 M concentrations the inhibi tory effect 
was not permanent, in the 10 ~4 M t rea tment it did not even occur. 
Introduction 
T O L B E R T ( 1 9 6 0 ) was the f i rs t to repor t on the inhibi tory effect of C C C 
on growth . Later C A T H E Y — S T U A R T ( 1 9 6 1 ) found t h a t C C C inhibited growth 
in more p lant species t h a n other g rowth re ta rdan t s did. 
I t was only la ter t h a t investigations into the effect of CCC on f r u i t trees 
began. M O D L I B O W S K A (1965, 1966) repor ted on C C C considerably shor tening 
the l eng th of in ternodes in one-year-old pear grafts w h e n applied in M a y and 
inreasing at the same t ime the di f ferent ia t ion of f r u i t buds . "Cosc ia" pears 
graf ted to quince stocks were t rea ted wi th C C C by L O R E T T I — C O L L I N A (1965) 
who found a high growth inhibi tory effect . Expe r imen t s generally showed 
t h a t C C C had much higher effect on pear trees t h a n on apple trees ( D E N N I S 
1966, LEH 1967). 
According to l i t e ra ry da ta CCC can be successfully used for growth 
inhibi t ion in pear t rees . In our exper iment we wished t o examine whether 
CCC is able to inhibit t he growth of pea r seedlings a t juveni le stage, since no 
exper iments with young pear seedlings have been repor t ed so far . 
Materials and Methods 
Layered wild pear seeds were sown into sterile perlite placed in culture pots containing 
a little hot bed soil at the bot tom. 120 seedlings of those emerged were placed into three com-
plete blocks and the following treatments were conducted: control, CCC used in concentrations 
of 10~4, 1 0 _ 3 and 10~2 M, respectively. Treatments were carried out in the form of irrigation. 
Seedlings were given a daily amount of 10 ml CCC solution and t ap water respectively for 
12 days. 
At the beginning of the t reatment we measured the heights and counted the leaves of 
seedlings a t a stage when the position of cotyledons was still horizontal hut the leaves were 
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n o t ye t unfolded. T h e measurements continued for seven weeks from the beginning of the 
t r e a t m e n t . From t h e heights and leaf numbers of pear seedlings we obtained the average 
l eng th of internode which we analysed statistically. 
Results 
Under the influence of CCC treatments shoot growth of pear seedlings 
was inhibited, while in the n u m b e r of leaves no significant change was found. 
T a b l e 1 shows n o t only the average length of internode bu t also the heights 
a n d leaf numbers of seedlings. This clearly shows tha t CCC exerts the highest 
Fig. 1. Effect of various concentrations of CCC on the height of pear seedlings 
inhibit ing effect on the average internode length of pear seedlings in a con-
centrat ion of 10 ~2 M, while at t h e same time it does not alter the number of 
leaves. In concentrations of 10~4 and 10~3 M CCC was of much lower effect 
wh ich is proved b y the significance countings as well. In the s ixth week follow-
ing t he last t r e a t m e n t no significant differences were found as compared to 
t h e control. 
The inhibi t ing effect of CCC on the elongation of internodes can be 
explained on t he basis of the s t u d y of S A C H S et al. (1960). Rooted cuttings of 
Chrysanthemum morifolium were soaked in AMO-1618 solution. Four days 
l a t e r they found t h a t this qua te rna ry ammonium derivative (CCC is also 
one of them) h a d an inhibiting effect on the subapical meristem, while the 
ac t iv i ty of the apical meristem remained normal . Inhibit ion of the tissue 
region controlling the elongation of internodes, and undis turbed activity of 
t h a t controlling leaf formation (in fact, the selective effect of CCC is the same) 
will result in p lan t s of rosette t y p e after a t r e a tmen t of effective concentration 
(10~ 2 M) (Fig. 1). 10~4 and 1 0 - 2 M concentrations of CCC are no more able 
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Table 1 
Effect of various concentrations of CCC on the height, leaf number and average length of internode 
in pear seedlings (in mm and leaf number respectively) 
D a t e of 
m e a s u r i n g Heights of seedlings 
1967 C o n t r o l 1 0 - ' M 10"* M l O - ' M 
concentrat ions 
15. March 28.8 26.1 21.4 5.6 
22. March 42.6 40.4 29.9 9.7 
29. March 71.8 71.3 50.3 11.8 
5. April 90.4 79.3 80.5 13.3 
12. April 94.5 86.6 96.4 15.4 
19. April 105.7 90.4 102.8 19.0 
D a t e of 
m e a s u r i n g N u m b e r of leaves 
1967 C o n t r o l 1 0 - ' M 10-* M ю - 1 M 
concentrat ions 
15. March 4.1 4.3 4.4 5.5 
22. March 5.2 5.3 5.3 4.2 
29. March 7.3 7.7 7.3 6.5 
5. April 8.4 7.9 9.2 7.6 
12. April 10.4 10.4 11.8 10.1 
19. April 11.0 10.9 12.3 10.7 
D a t e of 
m e a s u r i n g Length of internodes 
1967 C o n t r o l 1 0 - ' M ю - * M ю - * M 
concentrat ions 
15. March 7.02 6.07 4 . 8 6 " 1.01*** 
22. March 8.19 7.62 5.64** 2.31*** 
29. March 9.83 9.25 6.89* 1.81*** 
5. April 10.76 10.03 8.75* 1.75*** 
12. April 9.08 8.32 8.16 1.52*** 
19. April 9.60 8.29 8.35 1.77*** 
* P = 5 % 
• * p
 = 1 0 / o 
*** P = 0 .1% 
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to inhibit t h e activity of subapical meris tem significantly. The lower effect 
is probably due to a peculiar i ty of CCC, namely, CCC especially in lowçr 
concentrations rapidly decomposes; t he higher the r a t e of its decomposi-
tion, the lower its growth inhibitory effect ( J U N G 1 9 6 6 , J U N G E L - F O U L Y 
1 9 6 6 ) . The reason why t rea tments of 1 0 ~4 and 1 0 ~ 3 M concentrations were 
not effective in our experiment was supposedly the same. 
In t h e above experiment we succeeded to inhibit t h e internode elongation 
of juvenile pear seedlings a t various degrees depending on concentration. As 
the number of leaves did not change considerably, t h e assimilating surface 
per unit shoot length increased. 
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CONTRIBUTION TO THE GENETIC ANALYSIS OF THE 
AMPHIDIPLOID TRITICUM AESTIVO-TIMOPHEEVI 
By 
A . B E L E A 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, MARTONVÁSÁR 
F j and subsequent generations of t he amphidiploid T. aestivo-timopheevi obtained 
by t rea t ing the interspecific hybrid of T. aestivum L. (ABD) X T. timopheevi Zhuk. 
(AG) wi th colchicine are analysed genetically. A certain relationship between the two 
species resulted in the segregation of various types in the F2 and F 3 generations. Among 
the p lan ts having a chromosome number of 2n = 70 there were some with a chromosome 
number of 2n = 56. Besides the compatibil i ty and fertility relations of the segregated 
types their quanti tat ive and qualitative features and characters were also s tudied. 
Introduction 
The pract ical value of a great n u m b e r of natura l ly occurring polyploids 
called t h e researchers' a t t en t ion to art if icial ly p roduced polyploids too . 
Interest w a s raised even more when some authors ( B E C K E R 1 9 5 4 , G Y Ő R F F Y 
1 9 3 9 , M Ü N T Z I N G 1 9 5 5 , O E H L E R 1 9 3 8 , S E A R S 1 9 4 1 , Z S E B R A K 1 9 4 4 , 1 9 5 7 , e t c . ) 
reported on methods b y which steri l i ty of hybrids of genetically d i f fe ren t 
species can be part ly or to ta l ly t e r m i n a t e d . 
Some authors made exper iments w i th t he polyploidization of T. aestivum 
L. X T. timopheevi Zhuk. hybr ids . In the v a s t polyploid p l a n t mater ial p roduced 
by Z S E B R A K ( 1 9 4 4 , 1 9 5 7 ) t h e new f o r m of these two species ob ta ined b y 
colchicine t r e a t m e n t and known as Triticum Borisovi Zsebr . can also be f o u n d . 
This fo rm back-crossed t o T. aestivum L. results in the p rogeny with 2n = 70 
chromosome number — so called sesquidiploids (2n = 56) possessing t h e di-
ploid chromosome complement of T. aestivum L. and t h e haploid chromosome 
complement of T. timopheevi Zhuk. ( Z S E B R A K — N I K O L S K I J — M A N K E V I T S 
1 9 6 4 ) . I n these irregular types ( C A R E N J A — N I K O L S K I J 1 9 6 6 ) abnormal cell 
division was observed a t a f requency of 4 0 per cent. S T E B B I N S ( 1 9 4 7 ) ment ion-
ed ploids of species in close relation wi th each other as "segregat ing allopoly-
ploids". 
Materials and Methods 
The amphidiploid T. aestivo-timopheevi was produced in our inst i tute in the a u t u m n 
of 1954 by RAJHÁTHY—KISS by treating the F t hybr id grains of T. aestivum L. (F 481) X T. 
timopheevi Zhuk . with 0.02 per cent colchicine. Among the 18 ears of the plant grown in a 
greenhouse and transplanted in the next spring one ear became amphidiploid and produced 
22 grains unde r the influence of the chemical. 
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Cytological examinations were carried out wi th squash preparat ions by using the 
rapid carmine-acetic acid method. Pollens were s tudied under a microscope at a magnifica-
tion of 10 X 8. Pollens of regular shape, well stained in carmine-acetic acid are considered as 
fertile pollens. 
Results 
Compatibility. Back-crossing of T. aestivo-timopheevi amphidiploids t o 
bo th parents is very difficult owing to t h e parent species being genetically 
isolated. This fac t was conf i rmed by the crossing da ta of 1957 and 1958, 
when seed se t t ing percentages of 9.5 and 0.8 respectively were obtained f r o m 
back-crossing to the F 481 pa ren t variety (Table 1). 
Table 1 
Back- and top-crossing data of the T. aestivo-timopheevi amphidiploid 










n a t i o n 
% 
1956 amphidiploid X F 481 386 0 0 0 
1957 amphidiploid X F 481 63 6 9.5 33.3 
1958 amphidiploid X F 481 364 3 0.8 66.6 
1959 amphidiploid X F 481 BC2 162 4 2.5 50.0 
1958 amphidiploid X T. timopheevi 302 0 0,0 0.0 
1958 T. timopheevi X amphidiploid 64 4 6.3 25.0 
1958 amphidiploid X T. carthlicum 196 0 0.0 0.0 
1959 amphidiploid X T. monococcum 479 13 2.7 46.1 
1959 T. monococcum X amphidiploid 201 0 0.0 0.0 
1964 amphidiploid X T. durum 528 3 0.6 33.3 
Seed se t t ing percentage was similarly low (6.3 per cent) when crossing 
T. timopheevi Zhuk. with t h e amphidiploid. The reciprocal crossing of th i s 
combination as well as crossings of the amphidiploid wi th T. durum Desf . 
(Solary I.) and T. carthlicum Nevski were to ta l ly unsuccessful. Some seed set 
was obtained in the combinat ion amphidiploid X T. monococcum L. 
Fertility conditions. I n t h e various generations of selected types of t h e 
amphidiploid T. aestivo-timopheevi the percentage proport ion of fertile pollens 
proved to be different (Table 2). 
Fertil i ty expressed in grain number per ear and grain number per spikelet 
of the individual types was also examined. Table 3 shows t h e mean value (x), 
range of var ia t ion (s) and s tandard deviation (Sx) of these characteristics. 
The highest mean value of t h e mentioned yield components was found in 
1957 in types I and I I I . Types I I , V and V I I proved to be highly sterile. 
In the next yea r the average fertility of amphidiploid plants , — with t h e 
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Table 2 
Pollen fertility data of the T. aestivo-timopheevi amphidiploid 










I 46.7 34.1 37.1 54.6 
и 37.8 24.8 23.5 41.2 
in 35.9 45 .3 61 .7 — 
IV 24.7 30.7 26 .8 — 
V 48.2 27.6 35 .9 58.7 
V I 37.6 60.4 — — 
V I I 24.3 24.7 32 .4 — 
V I I I 26.8 — — — 
I X — 37.1 — — 





only exception of t y p e X I segregated in the F 3 , — decreased probably due 
to unfavourable weather conditions (spring- and early summer drought). 
In the subsequent generations fertility of various types of the amphi-
diploid gradually improved. Differences in fert i l i ty between t he individual 
selected types were also observed. E a r productivity of some types (e.g. type Y) 
was lower in early while higher in later generations. The opposite case also 
occurred, when t he grain number per ear of p lan t s belonging to types IV, 
X and X I was relatively high in t h e F 2 and F 3 and decreased in t he subsequent 
generations. 
Types I, I I , and V — in which plants of relatively high product ivi ty 
occurred more f requent ly — proved to be the most suitable for selection. I t 
was f rom these types t ha t we f i r s t succeeded in selecting plants producing 
more than 20 grains per ear in 1959. In 1961 p lants producing an average of 
31 grains per ear were already obtained. 
Cytological examinations. W e studied the chromosome coupling conditions 
of t he segregated types of the T. aestivo-timopheevi amphidiploid. During the 
examinations a great number of plants with 2n = 56 chromosomes were 
observed among those having a chromosome number of 2n = 70. These sesqui-
diploids occurred primarily in t he compactoid and squarehead types and only 
to a lower extent in the speltoid and other types . In reduction cell division 
the high frequency of univalents was remarkable, e.g., in 1959 in 96.3 per 
cent of the examined cells of p lan t s with 2n = 56 chromosomes non-coupling 
chromosomes were found. In 31.1 per cent of t he cases two, in 35.6 per cent 
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Table 3 
Fertility of the T. aestivo-timopheevi amphidiplodi 
Y e a r T y p e N 
G r a i n n u m b e r / e a r Grain n u m b e r / s p i k e l e t 
X S 9 Ï X в 
1956 F , 22 6.7 2.1 0 .7 0.4 1.3 0.5 
1957 I 4 4 3.5 4 .1 0.6 0 .2 1.5 0.2 
I I 3 0 .2 0 .7 0 .4 0.0 0 .0 0.0 
III 4 3.5 2.5 1.2 0.2 1.6 0.8 
IV 4 3.0 2.5 1.2 0.2 1.4 0.7 
V 1 0.4 — - 0.0 — 
V I 3 1.5 2.8 1.6 0.1 0 .7 0.4 
V I I 6 0 .1 4 .2 1.7 0.0 2 .2 0.9 






1958 I 103 1.0 1.5 0 .2 0 .1 1.1 0.1 
II 9 1.6 2 .9 1.0 0 .1 2.1 0.7 
I I I 19 0.5 1.0 0 .2 0.0 0 .8 0.2 
IV 5 1.0 1.6 0.7 0 .1 1.1 0.5 
V 2 1.7 — — 0.1 — — 
V I 8 0.8 2.0 1.4 0.0 1.0 0.7 
V I I 5 0.1 0.5 0 .2 0.0 0 .4 0.2 
V I I I 10 0.2 0 .7 0 .1 0.0 0 .6 0.1 
I X 4 0 .2 0 .6 0 .3 0.0 0 .6 0.3 
X 2 2.3 — 0.2 — — 




168 1.2 Ö T 
1959 I 162 5.6 11.8 3.1 0.3 0.5 п . 1 
II 37 4.4 4 .2 1.6 0.3 0 .5 0.1 
III 10 3.9 3.9 1.5 0 .3 0 .4 0.1 
TV 9 0.9 2.0 1.4 0.1 0 .7 0.4 
V 24 9.1 9.8 2.9 0.5 1.3 0.5 
V I I 15 0.8 2.0 1.4 0.0 1.0 0.7 
257 4.5 0 .3 
1961 I 163 11.5 12.0 0.9 0.7 1.9 0.6 
II 96 18.6 9 .2 2.8 1.1 1.3 0.4 
V 51 4.7 2.1 0.7 0.5 2.3 0.8 
310 11.6 0.8 
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Y e a r T y p e N 
G r a i n number / ea r G r a i n n u m b e r / s p i k e l e t 
X S X S S* 
1962 I 146 13.5 4.8 1 .2 0.8 0 .5 0 .1 
II 8 10 .1 6.3 0 .9 0.6 0 . 4 0.1 
V 45 23 .9 6.0 2 .2 1.6 1.1 0.5 
199 15 .8 1.0 
1963 I 212 15.5 2.2 0 . 2 1.0 2 .6 1.4 
II 15 14 .9 5.6 1.4 1.0 1.3 0 .4 
V 31 17 .3 2.4 0 .4 1.0 1.8 0 .6 
258 15 .9 1.0 
1964 I 196 18.0 5.2 0 . 4 1.1 2.0 0 .6 
II 35 13 .8 4.6 2.1 0.8 0 .4 0 .2 
V 18 14.0 6.2 1.5 0.8 1.2 0 .4 
249 15.2 0.9 
Table 4 
Irregular reduction cell division in two types of the T. aestivo-timopheevi 
amphidiploid 
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four , in 17.2 per cent six and in 12.4 per cent eight, ten and even more univalents 
were observed (Table 4). Apart f r o m the cell division abnormalities mentioned, 
f r ee chromosome coupling according to type, presence of rings consisting of 
3 4 chromosomes, chromatin grains and bridges as well as uneven distribu-
t ion of chromosomes between t h e two poles also occurred; 
Qualitative characters. In t h e course of morphological examinations t he 
intermediary character of Fj^  p l an t s was found to be maintained by major i ty 
in t he subsequent generations also. The hairiness of leaf blades, culms, auricle 
and ligule in t he first generation as well as in types segregating in the F 2 
and F 4 generations was of in termediary character as compared to the glabrous 
var ie ty F 481, on the one hand, and the conspicuously hairy T. timopheevi Zhuk., 
on t he other. Similarly, the p ink colour of t he auricula (red with F 481 and 
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white with T. timopheevi Zhuk.) as well as the position, roughness and stiffness 
of leaves were also of intermediary character. 
Due to the high number of diverse features in b o t h parents the majori ty 
of the progenies was heterozygous. Types segregating in the F2 and F 3 genera-
tions are characterized as follows: 
Type I was generally intermediate with respect to the above mentioned 
morphological characters, and resembled T. timopheevi Zhuk. only in the 
ear compactness. 
Type I I had ears more like those of the parent var iety F 481 in shape 
and compactness. Beards were short , undulat ing a t t he base. 
Types I I I and IV were of squarehead character , spikelets moderately 
loose at the base, while closely set on the upper p a r t ; the latter t y p e had 
wider and conspicuously hairy ears. 
Type V had sharp tipped, front-wise f la t tened ears with near ly the 
same compactness as T. timopheevi Zhuk. , though less hairy than usual in the 
species. 
Types VI and V I I included plants with extremely long and loose ears 
reminding T. spelta L.; all variations between short and long beards were found 
among them. In the la t te r type beards were found only on the uppe r part 
of the ears. 
Type VI I I included plants of compactoid character , with short beards. 
In the F., new segregating forms were observed, such as type IX, which had 
extremely narrow, ra ther loose ears with outstretched beards and hard , stiff 
glumes. 
There were, fu r the r , plants belonging to type X with loose spikelets 
in the upper part and having highly elongated glumes a t the lower thi rd of 
the narrowed ears. 
Finally, type X I was characterized by moderate ly compact parallel 
ears, glume shape reminding of T. aestivum L. and short beards. 
All types dominant ly inherited the fragility of t h e ears of T. timopheevi 
Zhuk. which are difficult to thresh. I t is only f rom the ears of squarehead 
plants ( I I I , IV) tha t grains are readily threshed. 
Quantitative characteristics. When studying the quant i ta t ive characteris-
tics we found great differences between t he various types of the amphidiploid. 
Plants belonging to types VI and V I I had the longest straw and ear as well 
as the highest number of spikelets per ear (Table 5). In all types mean value 
and variabil i ty of quant i t a t ive characteristics proved to be lower in the F:) 
generation (1958) t h a n in the F 2 . In the subsequent generations — except 
for certain values — the averages of quant i ta t ive characteristics examined 
increased again (Table 6). The compactness of ears (D-value) is also character-
istic of the type. Types V and especially - V I I I had the most compact 
ears. P lants similar to T. spelta L. had the lowest D-value. 
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Table 5 
Trends of some quantitative characters of the T. aestivo-timopheevi amphidiploid 
Year T y p e N 
P l a n t he igh t E a r length Spikelet /ear Ea r s /p l an t 11 
X 8 
ч 
X » • 
-X S s! X s s ï va lue 
1956 F , 22 85,2 1.9 0.7 11.3 0.8 0.3 18.5 1.4 0.5 7.8 1.6 0.6 16.4 
1957 1 44 117.9 1.2 0.2 10.3 1.2 0.2 18.4 1.3 0.2 13.9 1.2 0.2 17.8 
II 3 89.2 0.7 0.4 9.5 1.0 0.6 16.7 0.7 0.4 9.7 1.4 0.8 17.4 
I I I 4 102.9 2.4 1.2 8.5 0.8 0.4 16.3 1.3 0.7 9.3 1.3 0.7 19.2 
IV 4 100.0 1.2 0.6 11.0 0.8 0 .4 18.0 1.3 0.6 10.5 1.2 0 .6 16.4 
V 1 116.7 — 6.0 — 19.0 — — 23.0 — — 31.6 
VI 3 138.0 1.6 0.9 12.0 1.6 0.9 20.2 1.6 0.9 12.7 2.0 1.2 16.8 
VII 6 125.5 1.3 0.5 13.8 1.7 0.7 20.8 2.4 1.0 18.8 2.0 0.8 15.7 








113.4 9.5 18.5 15.1 
1958 I 103 70.1 1.1 0.1 8.6 1.0 0.1 13.7 1.4 0.1 4.0 0.7 0.1 15.9 
II 9 70.0 1.5 0.5 9.7 1.1 0.4 13.1 1.3 0.4 3.6 0.5 0.2 13.5 
I I I 19 57.4 1.0 0.2 6.0 0.8 0 .2 14.6 1.5 0 .3 3.3 0 .4 0.1 24.3 
IV 5 74.0 1.2 0.6 9.2 1.2 0.6 14.4 0.9 0.4 5.5 0.7 0.3 15.4 
V 2 73.8 — — 6.2 — 15.5 — — 7.5 * 
Ч 
25.5 
VI 8 90.0 1.0 0.7 1 1 . 0 1.0 0.7 18.0 3.0 2.1 12.5 2.0 1.4 16.4 
VII 5 75.0 2.2 1.0 12.0 1.6 0.7 14.2 1.9 0.8 4.5 0.7 0.3 11.9 
VIII 10 56.0 1.4 0.5 4.0 0.5 0.2 12.6 2.3 0.7 4.0 0.6 0.2 31.5 
IX 4 62.5 1.3 0.7 8.0 0.0 0.0 12.0 2.9 1.5 8.8 1.9 1.0 15.0 
X 2 70.0 — — 9.0 — ' 14.0 — — 2.5 — 15.5 







71.1 8.4 14.4 5.9 
Table 6 
Trends of some quantitative characters of T. aestivo-timopheevi amphidiploid 
Year T y p e N 
Plant height Ear length Spikelet/ear Ear/plant 
D 
X s s ï X S 4 X s B ï X в sx 
value 
1959 I 162 — — 8.8 1.0 0.4 17.8 1.5 0.6 20.2 
II 37 
— — — 9.8 2.0 0.5 16.6 3.5 0.9 — — — 16.9 
I I I 10 
— — 8.1 2.1 0.5 16.1 2.4 0.7 — — — 19.9 
IV 9 -
— — 11.1 1.2 0.4 18.2 3.0 2.1 — — — 16.4 
V 24 
— — — 8.0 2.0 0.5 17.6 2.9 1.4 — — — 22.0 
VII 15 
— — — 
12.8 1.8 0.7 15.9 1.5 0 .3 
— — — 
12.5 
9.9 17.0 
1961 I 163 98.9 12.3 1.0 12.7 1.2 1.0 18.5 3.6 0.3 7.6 43.2 3.4 14.6 
II 96 101.4 10.3 3.1 11.7 1.8 0.5 17.3 1.3 0 .4 6.0 2.1 0 .6 15.5 
V 51 94.0 21.8 6.9 7.2 3.7 1.2 15.3 2.2 0 .7 4 .3 2.0 0.2 21.3 
98.1 10.3 17.0 5.9 
1962 I 146 75.0 4.6 1.0 9.1 0.8 0.0 16.0 1.5 0.0 5.8 1.7 0.4 17.5 
II 8 83.7 1.6 0.6 10.0 0.5 0.2 15.5 1.1 0 .2 6.7 2.1 0.8 15.5 
V 45 78.5 14.8 2.2 8.5 1.3 0.2 17.2 16.2 5.8 6.5 2.5 0.4 20.2 
79.1 9.2 16.2 6.3 
1963 I 212 69.9 10.1 0.7 9.9 1.0 0.1 15.1 1.0 0.1 4.1 3.6 0.3 15.2 
II 15 72.9 5.6 1.4 9.2 5.6 1.4 15.5 1.1 0 .3 4.8 1.3 0.3 16.8 
V 31 76.2 5.3 0.9 8.5 1.5 0 .3 17.2 1.3 0.2 4.1 1.6 0.3 20.2 
73.0 9.2 15.9 4.3 
1964 I 196 86.6 10.2 0.7 11.3 1.4 1.0 16.2 2.6 0 .2 4.6 2.7 0.2 14.3 
II 35 87.0 13.0 5.9 11.9 1.5 0.7 16.5 1.2 0.5 2.0 2.3 1.1 13.8 
V 18 85.0 8.5 3.9 10.4 1.4 0.3 17.6 1.6 0.4 2.2 0.8 0.2 16.9 
86.2 11.2 16.8 2.9 
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Most of t h e types, especial ly type V, were resistant t o leaf and s tem r u s t . 
T h e segregated types proved t o be resistant t o powdery mi ldew as well. Since 
p l an t s selected f r o m the amphidiploids are n o t directly su i t ab le for commercial 
product ion , we endeavour t o develop a d e q u a t e strains b y producing a h igh 
n u m b e r of var ious combinat ions . 
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EXAMINATION OF THE TECHNOLOGY OF ALFALFA 
DRIED WITH HOT AIR REGARDING THE 
CONSERVATION AND STABILIZATION OF CAROTENE 
By 
Z . K U N F F Y , M . F A R K A S 
R E S E A R C H I N S T I T U T E F O R A N I M A L H U S B A N D R Y , B U D A P E S T 
The experiments carried out for the sake of the reduction of the first cost of 
alfalfa dried with hot air have proved to be efficacious. 
I t is advisable to dry the green alfalfa in the meadow down to 68 — 70 per 
cent water content af ter mowing because in this way 15 kg of fuel-oil can be econo-
mized af ter each two-hundred weight of alfalfa hay. At the same t ime the loss of protein 
and carotene is very little. 
The result of the experiments concerning carotene stabilization proved t h a t 
in the interest of the reduction of carotene losses it is most practical to treat the mater ia l 
immediately after drying with an ant ioxidant and to briquet i t after with sui table 
presses. Nevertheless it is — in the case of briqueting — superfluous to grind the mater i-
al a f ter drying. I t is enough to briquet the small, chopped, dried material. I n this 
case the specific gravity of the final product increases in a high degree, less storage 
will be necessary, the t ranspor t will he easier and the carotene content can be preserved 
with litt le loss for a long time. 
The costs of production can also be reduced with a proper regulation of water 
withdrawal. It is sufficient to dry the green alfalfa to a dry material content of 88 — 90 
per cent. 
Introduction 
The green alfalfa conserved with ho t air and alfalfa meal produced f rom 
it was well as the making of briquet have meant a great step in the f ie ld of 
the improvement of the protein and carotene economy, because hereby the 
great protein and carotene content of our most valuable roughage can be 
saved with essentially lower losses. The technology of conservation is, however , 
very expensive and as the production costs of our agricultural products are 
very high on behalf of profi table production the reduction of the former should 
be kept in mind. 
For this reason the aim of our work lias been directed towards reducing 
the prime costs of this product made in steadily increasing quant i ty , and 
doing all this by the improvement and suitable modification of technology 
maybe by the appropriate simplification of the process. 
We have tried to obtain our aim as follows: First of all there was exam-
ined the green alfalfa pu t in the drying appara tus not immediately after mowing 
but af ter having made use of the natura l drying effect of solar energy as well. 
Then prewithered for a t ime it was t ranspor ted to the fa rm and examined 
how the quan t i ty of t he fuel-oil used up for drying could be decreased. 
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As the loss of nutr ients and active ingredients by na tu ra l drying is very 
high, the dura t ion of the prewithering t ime had to be tes ted as to obtain the 
f inal product without essential loss of nu t r ien ts and active ingredients and, 
on the other hand , the loss observed had to be compared to the value of the 
economized fuel-oil. 
Secondly we endeavoured to reduce t h e losses of one of the most impor-
t a n t active ingredients of t h e alfalfa, the carotene. According to our previous 
experimental d a t a these losses were extremely great during the drying period. 
B y our process we have m e a n t to stabilize t he carotene level, as the higher 
carotene level is of great importance in animal husbandry not only f rom 
physiological poin t of view, b u t it may enable us also to diminish the costs 
of production. 
Finally and to avoid unnecessary t r a d e expenses we wished to examine 
t h e measure of the reasonable dry ma te r i a l percentage obtained th rough 
drying. 
The f i r s t foreign l i terary data concerning feed-drying with hot air were 
published dur ing the interwar period. Col. Po l i t t gave an account of his drying 
experiments carried out in 1935, in England. Bondry wrote about the systems 
and technology of the different dryers. D I J K S T R A ( 1 9 5 7 ) analysed the digest-
ible crude protein losses dur ing hot air dry ing and according to his experi-
mental data th i s was about 1 5 per cent while S H E P E R D W I E S E M A N ( 1 9 5 4 ) 
observed losses about 8 . 2 per cent. B O S H S E I P ( 1 9 4 0 ) published d a t a 
mainly about carotene losses in alfalfa hay which may be ascribed — in the i r 
opinion to the activity of microorganisms and fermenta t ive effects a t 
high storage-temperatures. D O L G E — D E M B I C Z A K R O U S S E A U E A T O N ( 1 9 5 5 ) 
determined t h e carotene losses dependent on different circumstances 
between 0 . 1 7 — 6 . 8 0 mg/lb. Mrs. D Ö R N E R ( 1 9 5 5 ) reported t he following d a t a 
fo r carotene losses after mowing on the basis of exact measurings: 
6 hours af ter mowing 16 —18 per cent 
24 hours af ter mowing 23 — 33 per cent 
96 hours af ter mowing 88 — 95 per cent 
The above-mentioned d a t a refer to normal weather at swath-drying. 
I n rainy wea the r the losses m a y redouble. W e got similar results in our own 
experiments. According to L E N K E I T ( 1 9 5 4 ) t h e carotene content of f reshly 
mown red c lover was 276 mg, while 24 hours later he found 219 mg. This 
corresponds t o 2 1 percentage loss and agrees with the da t a of Mrs. D Ö R N E R . 
According to S H E P E R D W I E S E M A N ( 1 9 5 4 ) t he carotene losses are dur ing 
conservation especially high and these losses are better increased by the pro-
longed conservation than by t h e conservation method. 
On the basis of several hundred analyses performed under Hungar ian 
conditions K U N F F Y ( 1 9 6 2 , 1 9 6 3 ) stated tha t depending on the mode of dry ing 
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the high carotene content of the green mater ia l had been spoiled under t h e 
influence of l ight, heat and air 
The mode of storage, however, lias also a great influence on the increase 
of carotene losses after drying. 
In l i tera ture there are great differences in da t a regarding carotene contents 
bu t in all probabi l i ty this originates less f rom the inaccuracy of the experi-
mental methods than more f rom the fact t h a t the roughage of the same sor t 
Green fodder press 
Cake 
— — \ 
In sack at 20°C 
Briquet with antioxidant 
„/Meal+anf/'oxidant; cold 
Briquet without antioxidant 
Meal without antioxidant 
in a cold store-room 
'In glass at20°C 
- In rick 
Days of storage 30 60 90 120 150 180 240 310 
Fig. 1. The changing of carotene content at the adopt ion of different storage methods 
produced on t he very same land bu t in different years had a variable carotene 
content. This variabili ty is very likely due to t h e changes of weather which has 
a considerable effect on the carotene format ion . 
In Hungar ian literature T A N G L ( 1 9 5 4 , 1 9 5 5 ) and K U N F F Y ( 1 9 5 5 , 1 9 6 2 , 
1963) have deal t with the problems of carotenc losses not only for the deter-
mination of numerical values of losses hu t also for the reduction of losses. 
Material and Method 
After having examined the products of hot air dryers operating in several state f a r m s 
(Mezőhegyes, Hortobágy, Hajduszovát , Palotás, Da lmand etc.) our experiments were, f r o m 
1962, focussed on the farms of Palotás and Hajduszovát . 
Prewithering experiments were above all conducted in such a way tha t part of t he 
green alfalfa mowed, a t a definite t ime was t ranspor ted to the dryer, immediately a f t e r 
mowing. The other par t was divided into two parts. In the first experiment the alfalfa was 
prewithered on carpet-swath and transported 4 and 6.5 hours later to t he farm. In the second 
experiment 3 and 6 hours later was the prewithered alfalfa transported to the dryer. In every 
case we took average samples f rom both the green and dried material freshly and in every 
stage of the prewithering in order to examine the content of nutrients and carotene. 
As we could not accomplish the chemical analyses on the spot except the determina-
tion of dry mater ial — the samples of green alfalfa were chopped to small pieces and pu t for 
conservation into methanol or a solution of 10 per cent KOH diluted in alcohol of 96 per 
cent. The dry produc t was transported in polyethylene bags to our laboratory in Budapes t 
where the analyses were carried out . The samples of green alfalfa were also gathered in poly-
ethylene bags for nutr ient determinations. All samples were measured on the spot and kep t 
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in a cool place then in refrigerators until the t ime of the test. The following day of our return 
we began the examination of the samples. 
The determination of the nutrient-content was carried out according to the prescrip-
tions of Hungar ian Standard No. 6831 — 56. In the carotene determinations we adop ted the 
method developed by Mrs. D Ö R N E R , simplified in our Insti tute by Mrs. J A K A B F F Y and accepted 
by the Council For Mutual Economic Help. 
We scuffed the measured green material wi th quartzsand, chromatographed it on an 
activated aluminium-oxide column. Afterwards t he value of the petroleum ether solution was 
measured on the S—47 colourfilter of the Pulfrich-photometer. 
The material measured off from the d ry meal, after being scuffed with quartzsand 
and mixed wi th a bit of petroleum ether was held in a water-bath of 40°C, for 10 minutes, 
then chromatographed in the same way and its va lue measured. 
The experiments for t he stabilization of carotene content were carried out as follows: 
Samples of 1 kg each of ready-made product dried with hot air and stored in marked sacks 
in the fa rm were stored in our laboratory in different ways; in polyethylene sacks and paper 
sacks consisting of three layers, in a dry and cool place at laboratory temperature in stoppered 
brown powder bottles at normal room temperature and in a refrigerator at 4°C. We examined 
the samples stored in the f a rm parallel with those stored at the Inst i tu te . The materials were 
sprinkled wi th different ant ioxidants and their carotene content examined about every 2 
months. 
La te r on experiments on a large scale were carried out also in the drying mills with 
the use of antioxidants. 
In order to get the mater ial better mixed and thus to reach a better efficiency made 
fecula and then oil was added to the mixture in a little mixing machine. In the farm of Hajdu-
szovát the results of the ant ioxidant- t reatment introduced in the large scale pract ice were 
also examined. 
The other part of the mater ial was br iqueted in the experimental farm of Iregszemcse 
with an old oil-cake-press producing cakes of 20 — 22 cm diameter and 6 — 8 em thickness. 
After the impor t of the English and German m a d e briquet-presses the products produced 
on these presses were examined monthly. Among these the California Hyflo Press t ype 50 HP 
manufactured by the British f i rm Simon L t d . Stokport proved to be the best. P a r t of 
the products to be pressed was also treated with antioxidant as we wanted to study the effect 
of the combined treatment. To point out whether the antioxidant mixed to the food has a dele-
terious effect on the organism of animals experiments were carried out on rats with t he feed-
ing of foods treated with antioxidants . All these experiments gave negative results. 
Final ly we dealt with the question whether the generally used rate of dehydrat ion 
92 — 95 per cent dry material content) being—in our opinion—too high, is right at all and what 
r a t e would be the most advisable from economical point of view. 
Results 
A) Preivithering experiments. W e carried out these experiments for 
several years because of the yearly changes of the climatic factors. Their 
results are summarized in Table 1. It becomes evident f rom the data of Table 1 
that there are no substant ia l protein losses in the green alfalfa prewithered 
until reaching a water-content of 68 70 per cent and the carotene losses 
are also no t excessively high. Consequently it is advisable to prewither 
the green alfalfa until i t has reached t h e above-mentioned water-content as 
the economical calculations disclose also essential savings in working costs. 
However, one must not exceed the above-mentioned degree of prewithering 
because t h e value of the f inal product deteriorates visibly, first of all i ts caro-
tene content , though t he protein content does not diminish considerably in 
the case of a slightly more increased water-content . Therefore, in such cases 
as the greatest importance is attached to the carotene content of t he final 
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Table 1 
Preivithering experiments 
Green alfalfa Dried alfalfa 
Period of 
p rewi the r ing 
D r y 







D i g . c rude 
p r o t e i n 
о/ 
/о 
C a r o t e n e 
mg/kg 
converted i n t o absolute d r y m a t e r i a l 
1. freshly 23.0 23.5 = bin 240 = 100 21.9 = 100 122 = 100 
after 3 hours 28.0 21.4 91 200 83 20.7 = 94 119 = 98 
after 6 hours 33.5 21.2 = 90 168 70 20.7 = 94 111 = 91 
2. freshly 25.0 22.6 100 280 = 100 21.2 = 100 284 = 100 
after 3 hours 30.0 21.0 93 240 86 20.0 = 94 232 = 93 
after 6.5 hours 35.0 20.7 92 200 72 19.6 = 93 200 91 
product, such as e.g. at the s tar ters for poul t ry , it is not reasonable to prolong 
the above-mentioned prewithering period. If the protein and not the carotene 
content of the material is mainly important as e.g. at t he cattle, we can go 
as far as 66 68 per cent water-content . B u t this is the ext reme limit which 
does not endanger the greater advantage at tainable with liot-air-drying, i.e. 
the low protein and carotene losses. 
Our experimental f indings described above have been accepted by 
the state fa rms and on t h e basis of these their hot-air-drying shops 
were ordered to prewither t he green alfalfa to 70 per cent of t he water-content . 
Thus the results of our experiment are already accepted on large scale fa rming. 
В) Stabilization of carotene content. The second aim of our work was 
to preserve until the consumption of forage — its carotene con ten t 
tha t had still remained a f t e r drying. Our earlier investigations have a l ready 
proved tha t exhausting t h e air from the dried mater ial the decomposi-
tion of carotene can be considerably reduced and so, its carotene content 
preserved for a long t ime. Experimenting with an old oil-cake-press, 70 
per cent of the carotene con ten t measured a t drying was still detectable a f t e r 
180 days. These briquets had been used up also at the Artificial Insemination 
Station, Budapest , in the comparative experiments carried out on 20 bulls 
in 4747 inseminations. The qual i ty of the bull-sperm of t h e animals consum-
ing these br iquets improved (greater density of the sperm, more living spermia 
in the sperm, etc.) and at t h e same time t he number of pregnancies increased 
by 3—4 per cent. The improvement of t h e biological va lue of the sperm was 
determinable not only dur ing the period of briqueting h u t within t he fol-
lowing 30 days, too. 
Later on we employed the German green-food-press (Griinfutter-
presse) in similar experiments. The results of these were negat ive. The carotene 
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produced wi th these presses decreased, af ter 120 days, to 30 per cent of 
the original content, thus they did not answer the purpose at all. 
The th i rd series of our experiments has been carried out with the test ing 
and comparing of ant ioxidants . We p u t in serial experiments with e thoxy-
methyl-quinolin, butyl-hydroxy-toluol, norhydro-oleic-acid, adapt ing a 
concentration of 0.015 and 0.030 per cent . Further , we tried the dried 
carbonic acid, too, in concentrations of 1.0, 5.0 and 10.0 per cent . The 
latter was placed at t he bot tom of polyethylene sacks, then alfalfa meal 
poured over i t and the sacks tightly bound . 
The mode of use of antioxidants has already been described above. 
On t he basis of a series of experiments we stated t h a t the carotene con-
tent of the material stored in the paper sacks had deteriorated in a slightly 
greater degree than in t h e polyethylene sacks. Among the antioxidants the 
ethoxy-methyl-quinolin had proved to be the most efficient. 
In one experiment i t struck us t h a t in winter the carotene content of 
the alfalfa meal stored in sacks at a cool place in the b a r n was considerably 
higher t h a n the one stored in stoppered brown powder bott les at labora tory 
temperature . Therefore we pu t in comparat ive experiments. In this investi-
gation of several months t h e alfalfa meal was being uniformly kept in s toppered 
brown powder bottles, some at laboratory temperature of 20°C while the 
others in refrigerators a t 4°C. 
remained in the alfalfa meal . 
This fac t has clearly proved tha t in cool environment without l ight, 
air and any t reatment , t he carotene content of the alfalfa meal can be satis-
factorily preserved. 
In t he following experiments the English Simon presses were also pu t 
in. In these investigations we compared t he alfalfa meal and briquet with 
and without antioxidants. W e stored t he briquets alia r infusa and the meal 
samples in sheet iron boxes. The results are summarized in Table 2. 
It is evident from Table 2 that wi th adequate br iquet ing equipments 
the stabilizations of carotene can be f a r better secured as if s tored in 
the form of meal. Moreover the briqueting in itself wi thout antioxidant gives 
also bet ter results than if t rea ted with an antioxidant. Bu t if we use anti-
oxidant before briqueting t he result will be even better and most sat isfactory 
in respect of feeding, too, as 310 days a f t e r drying, 87 per cent of the caro-
tene content remained in t he material. 
Seeing t h a t recently food mixing factories have wrongly — disregarded 
the carotene content of dry alfalfa products when taking them over (which is 
opposed to foreign usage) b u t they have been paying off t ransported goods 
Stored at 20°C 
stored at 4°C 
29 per cent 
72 per cent carotene 
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Table 2 
Stabilization of the carotene content 
The per iod of storage 
mg/kg carotene c o n t e n t in percentage of t he final p r o d u c t 
b r ique ted meal 
with I w i thou t w i t h J w i t h o u t 
an t iox idan t antioxidant 
Produced in May 
After 180 days (November) 
After 240 days (January) 









240 = 100 
2 1 0 = 90.5 
1 6 0 = 67 
1 2 5 = 52 
240 = 100 
1 7 1 = 71 
1 2 5 = 52 
9 0 = 38 
on the basis of protein con ten t provided t h e y have also a minimum carotene 
content, the drying shops are — of course — reluctant t o bear the unneces-
sary costs of antioxidant t rea tment and briqueting. 
C) The reasonable limit of dry material percentage at drying. Finally we 
have tried to f ind out t h a t up to what percentage of t h e d ry material shops 
drying with ho t air are advised to dry alfalfa , because t h e method of drying 
up to 92 95 per cent of t h e dry material content (a me thod followed by most 
of shops) seems quite superfluous, since a t a water content of less than 12 per 
cent the equilibrium is res tored by the vapour content of air. During storage 
period the alfalfa meal absorbes back so much humidi ty from the air t h a t 
its water-content reaches 12 per cent. I n case of 70 per cent water-content 
a t the green alfalfa the cost of superfluous dehydration, on the average of 
4 — 5 per cent is as follows: 
to produce 100 kg meal of 88 per cent d ry material con ten t we need 293 kg 
to produce 100 kg meal of 93 per cent d ry material con ten t we need 310 kg 
green alfalfa. In the f i rs t case 193 kg, in the second 210 kg water m u s t be 
evaporated. The difference is 17 kg, t he evaporation of which needs approxi-
mately 2 kg of fuel-oil. T h e value of this represents 2.5 per cent of t h e cost 
of production. This can be economized so much the m o r e as the drying of 
the weight un i t can be accomplished wi th in 5 per cent less time which at 
the same t ime means the proport ionate increase of the o u t p u t . 
D) Results of experiments from economical point of view. I t is very impor-
tan t to s ta te with economic calculations in what degree t h e above-mentioned 
methods act on the reduct ion of the operat ing expenses because the re are 
already progressive minded co-operatives in Hungary which want to p u t in 
such equipments on the basis of association. In the following calculation 
we compare t he adequate physiological va lue of a synthet ic vitamin A produc t 
with the alfalfa carotene though the l a t t e r has a significantly higher value 
of physiological influence t h a n the synthet ic product. 
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One cannot fail to emphasize that t he import of the synthet ic v i tamin A 
means an out lay of currency against the alfalfa-carotene produced in H u n g a r y 
without ex t ra cost, where t h e carotene con ten t needs no th ing else t h a n pre-
servation. 
The cost of antioxidant t rea tment is 4.6 per cent of t h e production cost 
including t he surplus power and labour costs, running wi th this work. On t h e 
other hand on t he basis of t h e " internat ional vitamin A u n i t " of the p roduc t 
produced synthetically and p u t into circulation, the surplus value is 8.6 
per cent, considering t h a t t h e carotene content of a lfalfa meal can be pre-
served approximately 6 m o n t h s longer.Therefore, the net savings are 8.6 4 . 6 = 
= 4.0 per cent of the product ion costs. 
Continuing to develop t h e preservation of carotene b y briqueting t he 
meal, its expenses will be somewhat lower t h a n the value of sacks for s torage 
as well as t h e value of electric current used up to alfalfa meal product ion 
which requires a more increased drying. W h e n preparing briqueting, a lfalfa 
must not be dried to such an extent t han a t the product ion of alfalfa meal . 
If we take in to account t h a t a t briquet mak ing dried meal needs no previous 
grinding then one can discount the 96 kilowatt/hour cu r r en t consumption 
of grinding machines which referred to t h e production cost represents an 
approximately 2.2 per cent additional saving. One can further ment ion 
t h a t the specific gravity of t h e briquet is 2—4 times greater than that of t h e 
meal, hence its cost of s torage is less and t he same case is w i t h the storeroom 
requirement. 
As to t h e economy of prewithering, a water-content of 68 — 70 per cen t 
(instead of 78 — 80 per cent) means minus 147 kg water evaporated it count-
ing to 100 kg meal. This a m o u n t s to 15 kg fuel-oil, viz. F t . 33 reduction of t h e 
expenses of production per t w o hundredweight of meal and a t the same t i m e 
it increases t h e output of t h e shop. As the evaporative capac i ty of the dry ing 
shop is 3000 1/hour at a water-content of 78 — 80 per cent, t h e output is only 
hardly 20 hundredweight in one hour. 
Finally b y the way of t he proper adjus t ing of t he reasonable degree 
of drying, t he above-mentioned drying carried out to a d r y material con ten t 
of 88 — 90 per cent instead of 92—94 per cent the reduct ion of evaporation 
will be about 17 liter of wa te r . This reduces t h e production costs of the alfalfa 
meal by 2.5 per cent. The above results introduced into pract ice on a large 
scale may lead as compared t o the present production costs in case of no rma l 
efficiency of drying shops, t o t h e following savings (250 w a t t in a year): 
introduction of a suitable prewithering method 19.5 per cent 
reasonable regulation of the degree of drying 2.5 per cent 
correct accomplishment of t h e carotene stabilization 4.2 per cent 
Tota l 26.2 per cent 
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From the above-mentioned and introduced methods only the first was 
p u t into practice in the large scale practice. T h e second one was started b u t 
given up later. The third one has n o t yet been solved though accepted theoreti-
cally because of wage-system and premium difficulties. 
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EXPERIMENTS WITH UNTHINNED POPPY CULTURES 
GROWN FROM IRRADIATED SEED MIXTURES 
By 
P . T É T É N Y I , D . F Ö L D E S I 
M E D I C I N A L P L A N T R E S E A R C H I N S T I T U T E , B U D A P E S T 
By using part ly irradiated seed mixtures in small p lo t and large-scale experi-
ments a reliable germination has been achieved in 4 years. W i t h an intact seed lot of 
40 dkg/cad. hold* sown the stand was complete. Plants could be evenly th inned out to 
a distance of 10 cm, even when a labour force lower by an average of 50 per cent than 
the usual was employed. P lants grown f rom irradiated seed mixtures — having a better 
spacing from the beginning — showed be t te r development. T h e y produced a quant i ty of 
capsules and seeds equal to those of p lants grown with t h e present technology. The 
small plot experiments proved tha t by sowing 30—40 dkg/cad. hold in tac t seeds 
(300,000 — 600,000 seedlings/cad. hold) a yield equal to t h a t of thinned cultures could 
be obtained without thinning. 
Introduction 
The poppy, this impor tan t food- and pharmaceutical plant is grown on 
0.3 per cent (about 25,000 cad. hold) of the total arable land in Hungary . The 
major i ty of production costs is given by the operations of thinning. This oper-
ation is expensive (700 — 800 Forint/cad. bold) as it can be successfully per-
formed only by hand. In large-scale production one of t h e main targets is to 
decrease — as far as possible — manpower, since i t is year by year less 
available, fur ther , it is t h e most efficient way of reducing production costs. 
For the above reasons t he thinning of poppies has long been tried to carry out 
with machines or facil i tate by different methods. These mechanical solutions, 
however, have not yielded any satisfactory results so f a r . 
When trying to determine radiat ion doses providing a genetic effect in 
breeding medical and essential oil plants , we have ob ta ined results suggesting 
tha t , a f ter having been t rea ted with a dosis near t he lethal level, seeds still 
germinated, bu t their meris tems had been injured to such an extent t h a t they 
could no t fur ther develop. They remained at the cotyledon stage and after 
showing typical symptoms of radiation disease for 2 — 3 weeks, they died. This 
observation has offered t he basis for elaborating the m e t h o d of growing poppies 
by using irradiated seed mixtures. 
* 1 cad. hold (kh) = 0.57 ha. 
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Materials and Methods 
We started small plot exper iments in 1964 in the Central Field S ta t ion of the Ins t i tu te 
a t Budakalász. Prepara tory experiments were being carried out for two years and observations 
were subsequently confirmed in sys temat ic small plot experiments as well as on a large scale. 
Гп 1966, at Budakalász on an area of 0.5 cad. hold, and in two other f a r m s (State F a r m of 
iVagymiskolc and Co-operative F a r m of Dunaegyháza) on 1 cad. hold each medium-scale ex-
per iments were carried out. To prove t h e results obtained in the previous years, in 1967 system-
Fig. 1. Poppy seedlings: below: grown f rom intact seeds, two weeks or so af ter coming out . 
Above: grown from ir radia ted seeds, about two weeks after coming out 
a t i c small plot experiments were s t a r t e d on plots of 120 m2 and 15 m2 respectively, with 7 
t r e a t m e n t s in 5 replications, in our experimental stations of Budakalász a n d Daránypuszta. 
Among the small plot poppy experiments we discuss in detail t h e one carried out a t 
Budakalász in 1967 (Fig. 1). Seeds of t h e variety " H a t v a n i " were sown wi th a "Saxonia"-type 
a u t o m a t i c sowing machine ou 6th and 8 t h March respectively at a row dis tance of 36 cm, and 
p l a n t s were thianed out to a distance of 10 cm on 8th and 11 th April respectively. The experiment 
was free from weeds; harvesting took place on 9th Ju ly . Simultaneously wi th the systematic 
smal l plot experiments large-scale exper iments were carried out in farms listed in Table 6. 
Results 
On the basis of the exper iment the following observations were made and 
resu l t s obtained: 
In seed-mixtures, i r radiated seeds and unt rea ted ones do not separate 
w h e n sown with t he usual sowing machines. Treated seeds germinate at t he 
s a m e time and practically w i t h the same intensi ty and dens i ty as intact , 
u n t r e a t e d seeds. 
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Plants grown f rom irradiated seeds show 10 — 15 days a f t e r emerging — 
the typical symptoms of radiation disease and they will have already been 
killed by the time when intact p l an t s have 2 - 4 leaves (Fig. 2). Plants grown 
f rom intac t , un t rea ted seeds show no injury. 
Fig. 2. Details from small plot experiments at Budakalász. In front: poppies thinned out la te ; 
behind: unthinned poppies grown from irradiated seed-mixture 
In 1966, in t he experimental field of Budakalász data of thinned plants 
and unthinned ones respectively were recorded a t harvesting t ime . Mean values 
are shown in Table 1. According to the data of the table, in t h a t part of the 
p o p p y field where the plants h a d been thinned out, the dis tr ibut ion of plants 
was more even t h a n in the o ther pa r t where irradiated seeds h a d been sown. 
N u m b e r of plants per meter was higher with the treated p lan t s . As for t he 
yield, this factor was not compensated either by the higher n u m b e r or the lar-
ger weight of capsules of thinned plants . Distr ibution of plants and its evenness 
in t h e function of different quant i t ies of seed in the sys temat ic small plot 
experiments of 1967 are shown in Table 2. Taking the ex t r eme values into 
consideration we can see tha t complete stands are obtained only with 40 dkg/ 
cad. hold or more intact seeds sown. 
Table 3 contains the developmental da t a of plants. P l a n t s grown f rom 
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Table 1 
Data on plant distribution and yield in the poppy experiment 
Budakalász, 1966 
Descr ip t ion Un i t Thinned U n t h i n n e d 
Average number of plants per 1 meter at 
harvesting time plant 7.70 24.60 
Extreme values plant 5 - 1 0 1 4 - 4 0 
Average number of capsules per plant capsule 2.30 1.60 
Extreme values capsule 1 - 4 1 - 3 
Weight of capsules per p lan t dkg 0.25 0.19 
Weight of seeds per plant dkg 0.31 0.25 
Weight of yield per plant dkg 0.56 0.44 
Proportion of capsules compared to the total 
yield % 44.60 43.20 
Weight of capsules* q/cad. hold 3.10 7.50 
Weight of seeds* q/cad. hold 3.80 9.80 
Weight of yield* q/cad. hold 6.90 17.30 
* Converted into cad. hold on the basis of the number of plants per meter and the 
weight of capsules, seeds and yield respectively per plant ! 
Table 2 
Distribution of plants 5 weeks after coming out, in the unthinned poppy experiment 
Budakalász, 1967 
Average n u m b e r E x t r e m e A v e r a g e dis- E x t r e m e 
T r e a t m e n t s of plants per values t a n c e of p l an t s va lues 
me t re (cm) 
20 dkg intact seed 20.2 1— 35 4.9 1—57 
30 dkg intact seed 27.8 7— 48 3.6 1 - 3 5 
40 dkg intact seed 37.6 20— 64 2.6 1—16 
50 dkg intact seed 44.3 25— 68 2.2 1—20 
60 dkg intact seed 55.0 30— 74 1.8 1—17 
200 dkg intact seed 250.0 200—300 0.4 1— 5 
irradiated seed-mixtures showed a bet ter development t h a n those th inned out 
in time. Treated plants had also a higher number of well developed capsules 
— except for those grown from 20 — 30 dkg intact seeds sown per cad. hold. 
As for the to ta l number of capsules — in accordance w i t h observations made 
in the previous year — p lan t s thinned out in due time were the best again, since 
plants thinned to a dis tance of 10 cm had many undeveloped capsules. Late 
thinning had an unfavourable effect on the growth and development of plants. 
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Table 3 
Developmental data of poppy plants in the thinning free experiment 
Budakalász, 1967 
A v e r a g e height (cm) Number of c a p s u l e s 
T r e a t m e n t s 
a t s p e a r i n g a t flowering 
o n 100 plants 
T o t a l 
o v e r 5 g under 5 g 
20 dkg/cad. hold intact seed 7.10 66.8 32.4 114.8 147.2 
30 dkg/cad. hold intact seed 7.30 66.5 57.4 103.2 160.6 
40 dkg/cad. hold intact seed 8.34 71.9 72.0 101.6 173.6 
50 dkg/cad. hold intact seed 8.06 67.9 74.0 98.4 172.4 
60 dkg/cad. hold intact seed 8.00 60.0 63.0 95.2 158.2 
Control I . f 
200 dkg/cad. hold intact seed (thinned 
IV. 28) 7.40 58.0 58.00 150.4 208.4 
Control I I . 
200 dkg/cad. hold intact seed 
(thinned V. 11) 6.08 35.3 16.8 96.0 112.8 
SD 5% 
— 
6.7 4.1 5.2 17.8 
Table 4 and Fig. 3 present the yields. Plants grown from i r rad ia ted seed-
mixtures produced — even without th inn ing — the same yield as t hose thin-
ned out in time, except again for t h e t rea tment wi th 20 — 30 dkg/cad . hold 
seeds sown. Late th inning caused a disaster concerning the yield — especially 
in the experiment at Budakalász — owing to the drought (between J u n e 10 
and Ju ly 13 mean tempera ture in t h e daytime was an average of 16 — 33°C; 
during this period on 12 occasions a to t a l of 40 m m rain fell only). Tha t is 
why capsule percentage increased to 60 — 70 per cent from the u sua l 50 per 
cent. 
On the above basis, theoretically calculated amount of i n t a c t seeds 
— 10 —15 dkg/cad. hold mixed with 185 —190 dkg irradiated seeds — does not 
provide a complete s t and due to an imperfect equalization and uneven sowing. 
Wi th the present technical equ ipment — concretor, " S a x o n i a " sowing 
machine — an amount of 30—40 dkg untreated, i n t ac t seeds are needed in 
a seed-mixture of 2 kg/cad. hold to ensure an even s tand. With equalization 
improved and seeds sown more evenly this amount is gradually decreasing 
and nearing the theoretical level. 
Crop results of medium-scale t e s t s performed in the State F a r m of Nagy-
miskolc and the Co-operative F a r m of Dunaegyháza in 1966 corresponded 
to the average poppy yield of the f a r m and this me thod of growing was made 
known to the experts of the farm. On t h e basis of experiences ob ta ined in the 
previous years, in 1967 large-scale t e s t s were performed in state f a r m s and co-
Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
152 P. T É T É N Y I and D. F Ö L D E S I 
Table 4 
Trend of yields in small plot 
Budakalász, 
T r e a t m e n t s 
Y i e l d 
O n a plot (kg) 
Seed C a p s u l e T o t a l 
Capsule pe r -
centage 
Without thinning 
200 g intact seed 0.83 1.69 2.52 67.1 
300 g intact seed 1.67 3.97 5.64 70.4 
400 g intact seed 4.10 6.20 10.30 60.2 
500 g intact seed 3.31 6.93 10.24 67.7 
600 g intact seed 3.95 6.69 10.64 62.8 
Thinned out in time 
2000 g intact seed 2.79 6.16 8.95 68.8 
Thinned out late 
2000 g intact seed 0.02 0.03 0.05 60.0 
Sd 5 % 1.21 3.00 3.02 
Table 5 
Trend of yields in small plot 
Daránypuszta , 
T r e a t m e n t s 
Yie ld 
O n a plot (kg) 
S e e d C a p s u l e Tota l Capsule % 
Without thinning 
200 g intact seed 0.97 0.80 1.77 45.2 
300 g intact seed 1.12 0.99 2.11 46.7 
400 g intact seed 0.91 0.94 1.85 50.6 
500 g intact seed 1.24 1.02 2.26 45.1 
600 g intact seed 1.20 1.07 2.27 47.1 
Thinned out in time 
2000 g intact seed 0.92 1.08 2.00 54.0 
Thinned out late 
2000 g intact seed 0.56 0.51 1.07 48.3 
Sd 5 % 0.37 0.39 0.62 
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experiments with unthinned poppies 
1 9 6 7 
On a c a d . ho ld (kg) Seed p r o d u c t i o n compared to t h e c o n t r o l (kg) P r o p o r t i o n a l n u m b e r of 
seed p r o -
d u c t i o n 
Seed Capsule To ta l 
plot c a d . ho ld 
+ — + -
% 
39.8 81 .0 120.8 1 . 9 6 94.0 2 9 . 7 
80.1 190.4 270.5 1 . 1 2 53.7 5 9 . 8 
196.6 297 .3 494 .9 1.31 62.8 1 4 6 . 9 
158.7 332 .3 491.0 0.52 24.9 1 1 8 . 6 
189.4 320 .8 510.2 1.16 55.6 1 4 1 . 5 
133.8 295 .4 429 .2 
— 
— — — 
1 0 0 . 0 
1.4 2.4 3 .8 2 . 7 7 132.4 1 .0 
58.3 143.87 144 .83 
— — — — 
experiments with unthinned poppies 
1967 
P r o p o r t i o n a l 
n u m b e r of O n a cad . hold (kg) Seed p r o d u c t i o n compared to t h e c o n t r o l (kg) 
Seed Capsu le T o t a l 
plot c a d . hold 
seed p r o -
d u c t i o n 
+ + -
% 
372.2 306.9 679 .1 0.05 19.2 1 0 5 . 4 
429.7 379.8 809 .5 0.20 76.7 121 .7 
349.1 360 .6 709 .7 n . n l 3.9 9 8 . 9 
475.7 391 .3 867 .0 0.32 122.7 134 .7 
460.4 410.5 870 .9 0.28 107.4 1 3 0 . 4 
353.0 414 .4 7 6 7 . 4 
— ' — — — 
100 .0 
214.8 195.7 410 .5 0 . 3 6 138.2 60 .8 
141.95 149.63 237 .87 
— — — — 
— 
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operatives wi th 40 dkg in tac t seeds -)- 160 dkg irradiated seeds sown per cad. 
hold. In o rder to obtain a complete p o p p y field, fur ther , to determine the 
labour demand of thinning, t he plants were thinned out in the usual way . 
k g / k h 
600 
Ш
T h i n n e d , 
i n t a c t 
S œ d s l c a r ç s u l e s 
U n t h i n n e d , 
Ш 1 i r r a d i a t e d 
T h i n n e d i n t i m e 6 0 4 0 5 0 3 0 20 T h i n n e d l a t e 
d k g 
Fig. 3. The trend of yield in the poppy experiments (Budakalász, 1967) 
As it is shown in Table 6 the stand was complete and t he yield was p rac t i -
cally equal to those of plots sown in the usual way. In plots sown with i r rad ia t -
ed seed-mixtures labour i npu t of thinning operations could he reduced b y 
40 — 50 per cent — according to a 3 X 10 m i n u t e measuring of performance t h a t 
we had made together with the leaders of t h e farms. 
Discussion 
In order t o ensure a reliable germination, dense sowing of poppy seeds 
is by all means necessary. T iny poppy seeds (thousand-grain-weight = 0.40 — 
0.50 g) sown one by one do not spring up wi th the expected reliability, espe-
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cially when climatic and soil conditions (rainfall, seed-bed) are not v e r y favour-
able. With the usual agrotechnics 20 — 25 times as many seeds are sown as 
required per unit area, thus poppy seedlings are able to help each other in 
breaking through the surface layer of t h e soil. 
When the plants have 3 4 leaves, superfluous plants are t h i n n e d out. 
The denser the stand the more labour intensive t he thinning, and a delay of 
this operation involves more risks as well. Therefore, besides sowing with 
machines and keeping the advantages of a reliable germination, growers tried 
to reduce the amount of seeds sown. F o r this purpose, prior to being sown poppy 
seeds were mixed with various ballast materials (grits, screened slag, sawdust, 
etc.). Ballast materials and poppy seeds — no ma t t e r how well t hey equalized 
before being sown — separated in t he sowing machine due to the shaking and 
the difference of specific weight; consequently the distribution of seeds was 
uneven, the stand became too thick in one place and too sparse in others . This 
deficiency was part ly eliminated by us ing sterilized cooked or f r ied Р°РРУ 
seeds as ballast material , but to ensure a reliable germination, 0.6 — 0.7 kg/cad. 
hold fertile seeds were sown (8—10 t imes as much as the necessary amount) 
which increased the unreliability of germination, though thinning still could 
not be neglected. 
The most recent a t tempt to grow poppy wi thou t thinning is made by-
panning the poppy seeds and sowing the produced granulates one b y one. If 
excellent seed-beds — and in dry years the possibility of irrigation — are pro-
vided for, with this method poppy growing wi thou t thinning will become 
possible on areas which are not exposed to the wind. Preconditions of this 
method are: special panning materials , panning machines and machines en-
suring one by one sowing of such a material . 
Small plot and medium-scale experiments carried out in 1966 —1967 
showed t h a t poppy seeds treated wi th an appropr ia te dosis of radiation 
sprang up — as they kept their germinat ing ability — but showed no further 
development. Hence they were sui table for helping untreated p o p p y seeds 
sown together with them to emerge. In case of a proper homogenization this 
fact renders it possible tha t intact seeds able to f u r t h e r development are sown 
only in a quant i ty necessary to provide for the op t imum number of plant per 
unit area. The seeds — no matter how fa r they are f r o m each other in t he soil — 
show a reliable germination — even in less suitable seed-beds and under un-
favourable weather conditions because the " a c t i v e " ballast mater ial , the 
irradiated poppy seeds do germinate as well. P lan ts need not be th inned out, 
as seedlings grown f rom irradiated seeds gradually die in 2 — 3 weeks. An irra-
diated seed-mixture containing 40 dkg/cad. hold in tac t seeds provided a com-
plete s tand (Tables 1—2). Here the distance between plants was 5 —10 cm even 
at the very worst. Thus thinning to a plant distance of 10 cm — which corre-
sponds with the present practice — was made possible. Accordingly, with irra-
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dia ted seed-mixtures used, a poppy field can be safely planned with 120,000 
150,000 plants. Anyway, the work was successfully done also by the farms 
listed in Table 6. 
Table 6 
Farm data of poppy fields sown with irradiated seed-mixtures 
1967 
N a m e 
A r e a sown 
w i t h an 
i r r a d i a t e d 
seed-mix-
t u r e 
cad . ho ld 
Yield q / c a d . 
hold (capsu les 
4- seeds) 
Labour input of t h i n n i n g hour/cad. holt 
Normal I r r a d . Normal I r r a d i a t e d 
Reduct ion 
% 
State Farm, Nagymiskolc 6 8.2 ил — — — 
State Farm, Szarvas 10 8.8 8.7 92.0 40.0 45.6 
State Farm, Tiszavasvár 10 10.0 10.0 183.0 80.0 56.3 
Co-operative Farm, Szalkszent-
már ton 4 6.9 7.4 
— — 
Co-operative Farm, Fa j s z 1 10.9 10.4 163.0 93.0 43.0 
The irradiated seed-mixtures showed a b e t t e r development than those 
sown with 2 kg/cad. hold intact seeds. At the t ime of thinning it could he well 
observed that using 2 kg/cad. hold intact seed, dense growth had hindered the 
development of p l a n t s (Fig. 4). W h e n using 20 25 dkg/cad. hold intact seed 
the p lants were larger , stronger and more widely spread (Fig. 5). This differ-
ence in growth remained even a t the time of spear ing and flowering. Statis-
tical da t a show t h a t plants were larger in plots sown with i r radiated seed-
mixtures (Table 3). Acceleration of growth is accompanied by be t t e r develop-
ment as is shown in t he number of capsules being over 5 g. Plants had signifi-
cant ly more capsules over 5 g in plots sown wi th irradiated seed-mixtures 
(Table 3). This observat ion does n o t stand for t h e seeds sown wi th 20—30 
dkg/cad. hold in tac t seed, because t h e sowing of t h e small plot experiment at 
Budakalász on 6 March was in ter rupted by a ra infa l l of 4 -6 mm. These seeds 
were sown therefore only on 8 March. The n e x t rainfall occurred only 
on 14 March, in t h e same amount . As a result of the above circumstances 
plants sown on March 6 sprang up on March 18 and 20 while in the two 
other seeds only a week later, on March 25 — 26. Sowing and germina-
tion respectively t h u s being late was the cause of a delay in development. 
A favourable indirect effect of sowing i r radia ted seed-mixtures seems to 
be even more i m p o r t a n t than the direct advantage of a quicker development. 
I t appears when l a t e thinning is considered. Thinn ing carried out two weeks 
later t h a n the op t imum time usually resulted in elongated plants and decreased 
resistance. Late t h inn ing caused a serious d is turbance because — due to the 
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Fig. i. Plant sown with an intact seed lot of 2 kg/ead. hold before being 
thinned out 
Fig. 5. Plants sown with an irradiated seed mixture containing 40 dkg/ead. 
hold intact seed, before thinning 
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subsequent dry, ho t weather even the remained plants showed a poor de-
velopment. They were apparent ly — and statistically too — weaker t h a n 
those thinned ou t two weeks earlier. Late th inn ing causes a considerable loss 
of yield, since in large-scale product ion the th inning operations often last fo r 
two weeks and droughty years like that of 1967 are not infrequent either. 
Thinning operat ions of poppies grown from 30 40 dkg/cad. hold intact seed 
mixed with i r radia ted seed can be safely prolonged, the area is not subjected 
to such disadvantages. 
Number of capsules per p l an t was t he highest in seeds thinned ou t 
to a plant distance of 10 cm in d u e time (Table 3). Namely, wider spacing has 
an increasing effect on the n u m b e r of capsules. R A N N I N G E R (1916) recognized 
this fact as early as in 1916. Spacing is in positive correlation wi th the number 
of laterals on t he plant . Author also pointed ou t that the higher number of 
capsules was in no connection wi th larger poppy seeds. This observation proved 
to be especially t r u e in 1967 when at Budakalász between flowering and 
r ipening the wea the r was droughty . (From the 11th June till harvesting only 
26 m m rainfall occurred, which is abou t one-third of the average amount occur-
ring usually during this period.) T h e capsules — no matter how much their 
n u m b e r had increased on th inned plants most ly remained undeveloped, 
their total weight was small and they contained small quant i t ies of poppy 
seed. 
Plants spaced closer developed less capsules bu t latters produced larger 
quant i t ies of seeds — as the conditions were favourable for their initial develop-
men t . 
Under favourable weather conditions p o p p y plants — when spaced 
wider apar t — are able to develop bet ter capsules even at a la ter time, as it is 
shown by the da t a of the year 1966 (Table 1). I n t he thinned seeds the num-
ber of capsules and weight of seed per plant exceeded those of t h e unthinned, 
i r radiated seeds. However , latters produced a higher yield per un i t area, owing 
to t he higher n u m b e r of plant per uni t area. Th is observation is supported 
by m a n y literary d a t a . 
I V Á N Y I ( 1 9 6 3 ) performed a yield analysis on the basis of samples taken 
from 20 farms in a series of large-scale experiments. After having processed 
the d a t a by the analyt ical method of successive regression she found tha t yields 
were determined ma in ly — in 89 pe r cent — by t h e number of plants. By a 
series of experiments conducted for two years P A P P ( 1 9 6 5 ) demonstra ted tha t 
the highest yield was obtained wi th the highest number of p lan t s (270,000) 
per cad. hold applied by him. 
On both experimental sites — Budakalász and Daránypuszta — in 
plots sown with i r radia ted seed-mixtures we obta ined the same yield (both in 
capsules and seed) as in plots where seeds germinated in high percentage 
(300,000 — 600,000 seedlings per cad . hold) in spite of the drought and plants 
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were thinned out in time to a distance of 10 cm (Tables 4 — 5, Fig. 3). I n 20 
and 30 dkg/cad. hold seed t he yield was significantly lower as a resul t of 
late sowing and germination respectively. Being 2 weeks late, thinning was 
especially ha rmfu l (Table 4), bu t even a single week delay decreased t h e yield 
by 50 per cent (Table 5). The unfavoTirable weather conditions made their 
Fig. 6. Poppy field sown with a n irradiated seed-mixture, before t he harvest, in t he S ta te 
F a r m of Szarvas in 1967 
effect felt at Budakalász in capsule percentage increasing from the usua l 50 
per cent to about 60 — 70 pe r cent. 
In Table 6 results of large-scale experiments are presented. When eval-
uat ing the yield we found tha t in every farm poppies sown with i r radia ted 
seed-mixtures gave practical ly the same crop results as those grown wi th the 
usual agrotechnics (Fig. 6). The plot sown with 40 dkg/cad . hold i n t ac t seed 
showed a reliable germinat ion, plants were nowhere t u r n e d over. Working 
time spent to the thinning operations could be reduced b y 43.0 56.3 pe r cent. 
Systematic experiments carried out in 1967 showed tha t thinning opera-
tions could be omitted when seed-mixtures equalized w i t h the present tech-
nological equipment had been sown, since the yield — even without th inn ing — 
was equal to t ha t of p lan t s thinned out in time. This ha s to be proved, in the 
coming years, also on large scale level. 
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EFFECT OF CALCIUM AND SULPHUR DEFICIENCIES 
ON SUGAR METABOLISM IN LINUM 
USITATISSIMUM L. PLANTS 
By 
R . K . S R I V A S T A V A , S . R A N J A N 
B O T A N Y D E P A R T M E N T , U N I V E R S I T Y OF A L L A H A B A D , A L L A H A B A D 
The authors ' findings show that calcium and sulphur deficiencies induce altera-
tion in the metabolism of linseed plant as is evident from the higher accumulation of 
sucrose in mineral deficient organs in comparison to their respective controls. 
Introduction 
While going through the pertinent l i tera ture it has been surprisingly 
no ted that a very scant report is available regarding the studies on the effect 
of calcium and sulphur deficiencies on plants. Both of these minerals are of 
u t m o s t importance for the plant growth and ye t their study has been neglected. 
Therefore, in the present investigation it has been tried to s tudy the deficiency 
effects on sugar metabolism in different parts of the linseed (L. usitatissimum) 
p lan t . 
Materials and Methods 
Linseed plant var. NR (RR) 5 was selected for the present study. Plants were grown 
in acid leached silica sand in enamel pots . Culture solution was given as recommended by 
A R N O N — H O A G L A N D ( 1 9 4 0 ) . Calcium and sulphur deficiencies were created by replacing calcium 
n i t ra te Ca(N03)2 and magnesium sulphate (MgS04 • 7 H 2 0 ) with equimolar amount of sodium 
ni t ra te (NaN0 3) and magnesium chloride (MgCL) respectively. For sulphur deficient plants 
micro-nutrient solution was slightly modified by replacing zinc sulphate (ZnS0 4 • 7 H , 0 ) with 
zinc chloride (ZnCL) and ferrous sulphate (FeS04) and tar tar ic acid with ferrous oxalate. 
Sampling was done a t two stages of plant growth (i.e. at 65 days preflowering and 75 
days postflowering). Sugar detection was done by chromatographic technique (PARTRIDGE 
1 9 4 8 method modified by R A N J A N et al. 1 9 5 5 ) . Quanti tat ive estimation of the sugar was done 
by the iodometric method originally described by S O M O G Y I ( 1 9 4 5 ) hut modified subsequently 
b y W I L L S - Y E M M ( 1 9 5 5 ) . 
Results 
The data showing changes in sugar content in various par t s of control, 
calcium and sulphur deficient p lan t s have been recorded in t he Table given 
below: 
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Table 1 
Changes caused by calcium and sulphur deficiencies in sucrose content in various parts of linseed 
plants 
D a t a expressed in mg/100 mg dry wt. 






Root 0.189 0.199 0.210 
Shoot 0.512 0.519 0.532 
Leaf 0.381 0.398 0.412 
Second harvest 
Root 0.160 0.175 0.198 
Shoot 0.433 0.445 0.472 
Leaf 0.360 0.369 0.375 
Under mineral deficiencies, it was observed tha t sugar accumulated in in-
creased quant i ty as compared to controls. At both t he harvests, maximum 
amount of sugar accumulated in sulphur deficient p lan ts followed by minus 
calcium and control p lants . Fur thermore , it was noticed t ha t in all t he plants 
max imum amount of sugar was present in the shoots followed by leaf and 
root at both harvests. 
Discussion 
The present work which emphasises a high accumulation of sugar in 
calcium deficient p lan t is quite in agreement with the published data of other 
investigators ( B O H E M 1 8 7 5 , N I G H T I N G A L E et al. 1 9 3 1 , H O W A R D 1 9 5 7 , T s o et al. 
1 9 6 0 ) . According to G R O O M ( 1 8 9 6 ) , one function of calcium is to form calcium 
oxalate in combination with the oxalate ions and under calcium deficiency 
because potassium oxalate retards the action of diastase, therefore, such plants 
accumulate starch. On the other hand, H A R T W E L L ( 1 9 1 6 ) reported t h a t starch 
accumulation in calcium deficient p lants might have been the indirect result 
of the general dis turbance of plant metabolism. But N I G H T I N G A L E et al. ( 1 9 3 1 ) 
found t h a t high carbohydrate accumulation was due to inability of calcium 
deficient plants to absorb and assimilate nitrate, whereas G A U C H ( 1 9 4 0 ) re-
garded it as due to cat ion imbalance. The views of N I G H T I N G A L E et al. ( 1 9 3 1 ) 
are, however, confirmed by the work of S K O K ( 1 9 4 1 ) who observed t h a t normal 
n i t ra te reductase act ivi ty was lowered in calcium deficient plants. M U L L I S O N 
( 1 9 3 9 ) has reported t h a t total respiration in calcium deficient Pisum and 
corn plants was lower t h a n in controls. Therefore, due to the reduced ra te of 
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respiration, sucrose could not be utilized and ul t imately they accumulated. 
K U R S A N O V ( 1 9 6 3 ) showed in the calcium deficient p lan t s of Beta vulgaris 
t ha t the phloem t ranspor t of sucrose was accelerated and the conspicuous 
increase was observed in t he calcium deficient shoot. 
Accumulation of sugar under sulphur deficiency being also noted in the 
present investigations, amply supports E A T O N ' S (1935,1941,1951) earlier re-
sults. 
Acknowledgements 
Authors are thankful to Prof. R. N. TANDON, Head of the Bo tany Department, Univer-
sity of Allahabad, for kindly providing necessary laboratory facilities. The senior au thor is also 
thankful to the Council of Scientific and Industr ia l Kesearch, New Delhi, India, for kindly 
granting him the Junior Research Fellowship. 
R E F E R E N C E S 
ARNON, D. I . — HOAGLAND, D. R. (1940): Crop production in artificial culture solutions and in 
soil with special reference to factors influencing yields and absorption of inorganic nu-
tr ients . Soil Sei., 50, 463. 
BOHEM, J . (1875): Über den vegetabilischen Nährwer th der Kalksalze, Sitzungsber. Akad. 
Wiss. Wien, 71, 287. 
E A T O N , S C O T T , V . ( 1 9 3 5 ) : Inf luence of sulphur deficiency on the metabolism of the soyabean. 
B o t . G a z . , 9 7 , 6 8 - 1 0 0 . 
E A T O N , S C O T T , V . ( 1 9 4 1 ) : Inf luence of sulphur deficiency on metabolism of sunflower. Bot. 
G a z . , 1 1 0 , 4 4 9 - 4 6 4 . 
E A T O N , S C O T T , V. (1951): Effects of sulphur deficiency on growth and metabolism of tomato . 
Bot. Gaz., 112, 3 0 0 - 3 0 7 . 
G A U C H , H . G . (1940): Response of the bean p lants to calcium deficiency. Plant Physiol. , 15, 
1 — 21 . 
H A R T W E L L , B . L . ( 1 9 1 6 ) : S tarch congestion accompanying certain factors which r e t a rd plant 
growth. R. I. Sta. Bull. , 165. 
HOWARD, E . J . (1957): Carbohydrate distribution as affected by calcium deficiency in cotton. 
P lan t Physiol., 32, 113 — 117. 
KURSANOV, A. L. (1963): Metabolism and t ranspor t of organic substances in the phloem. Ad-
vances in Botanical Research, Vol. I, 209 — 278. 
M U L L I S O N , W E N D E L L , P . ( 1 9 3 9 ) : Effects of calcium deficiency on respiration of etiolated seed-
lings. Bot . Gaz., 100, 8 2 8 - 8 3 5 . 
N I G H T I N G A L E , G . T . — A D O M S , R . M . — R O B B I N S , W . R . — S C H A R M E R H O R N , L . G . ( 1 9 3 1 ) : Ef fec t 
of calcium deficiency on ni t ra te absorption and on metabolism in tomato. Plant Physiol, 
6 , 6 0 5 - 6 3 0 . 
P A R T R I D G E , S . N . (1948): Filter paper parti t ion chromatography of sugars. Biochem. J . , 42, 
238. 
R A N J A N , S . — G O V I N D J E E — L A L O R A Y A , M . M . ( 1 9 5 5 ) : Chromatographic studies on the amino 
acid metabolism of hea l thy and diseased leaves of Croton sparsiflorus Morong. Proc. 
Natl . Inst . Sei. India, 21B, 1, 42. 
S K O K , J . ( 1 9 4 1 ) : Effect of the form of the available nitrogen on the calcium deficiency symp-
toms in the bean plants. Plant Physiol., 16, 145 — 157. 
SOMOGYI, M. (1945): Jour. Biol. Chem., 160, 161. 
Tso, T. C . — M C M U R T R E Y , J . E . J R . — S O R O K I N , T. ( 1 9 6 0 ) : Mineral deficiency and organic con-
st i tuents in tobacco plants . I . Alkaloids, sugars and organic acids. Plant Physiol. , 35, 
8 6 0 — 8 6 4 . 
W I L L S , A . I . — Y E M M , E . W . ( 1 9 5 5 ) : The micro-estimation of sugars in Plants. I. New Phytolo-
gist, 38, 1 2 5 - 1 4 9 . 
11* Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 

Acta Agronomica Academiae Scientiarum Hungaricae, Tomus 19 (1—2), pp. 165—170 (1970) 
SEASONAL CHANGES IN THE CATALASE ACTIVITY 
OF THE OWN ROOTED APPLE STOCK EM IV AND THE 
OWN ROOTED APPLE VARIETY STARRING 
By 
J . S Z A L A I 
CHAIR OF NURSERY GARDENS AT THE COLLEGE FOR HORTICULTURE AND VITICULTURE . 
BUDAPEST 
For s tudying seasonal changes in the catalase ac t iv i ty of the own rooted apple 
stock EM IV and the variety own rooted Starking F K E N Y O ' S method has been used. 
The two apple variet ies were found to exhibit different catalase activities dur ing the 
vegetat ion period. 
The differences between the lower and upper leaf positions on the t r u n k of the 
apple stock EM IV as well as those between the middle and upper leaf positions of 
the t runk of the apple variety Starking are significant a t a probabili ty level of P = 10 
per cent. 
The catalase act ivi ty of the apple varieties s tudied varies during the vegetation 
period, and the differences found in the individual phases are significant a t probabil i ty 
levels of P = 5 per cent, P = 1 per cent and P = 0.1 per cent, respectively. 
Introduction 
Because of contradictory l i terary data, changes in the catalase activity 
of the different p lan ts of two apple varieties have been studied and found 
tha t there are differences with respect to both the individual leaf positions and 
the vegetational phases of the varieties from May to October. In our opinion 
the activi ty of catalase may be connected with the adapta t ion of these varie-
ties to environmental conditions and this may serve as an indication of metab-
olic changes being impor tan t from a practical point of view. 
In the first pa r t of our experiments the catalase activi ty of the two apple 
varieties mentioned above was studied. Several authors , such as D R B O G L A V 
( 1 9 6 0 ) , N O V O P A V L O V S K A Y A ( 1 9 6 0 ) , P I N E V I C H ( 1 9 6 1 ) , F I A L O V Á ( 1 9 6 2 ) a n d 
K O Z M A ( 1 9 6 3 ) point out tha t the catalase activity of different varieties may 
be different . 
In the second p a r t of our experiments an effort was made to determine 
the differences in catalase activity between leaves at different levels of insertion. 
With the same individual or variety the catalase act ivi ty in different par t s or 
regions of the plant is different. Such experiments have been carried out so 
f a r b y C A T T L E ( 1 9 3 3 ) , D E L E A N O ( 1 9 3 7 ) , B A R T H A ( 1 9 3 9 ) , E I F E R T ( 1 9 5 5 ) , F A R -
K A S ( 1 9 5 5 ) , T U R K O V A ( 1 9 5 5 ) , F E L F Ö L D I ( 1 9 5 7 ) , M O L O T K O V S K I I ( 1 9 5 7 ) , D O B Y 
( 1 9 5 9 ) , D E C O C K ( 1 9 6 0 ) , G U Z U N ( 1 9 6 0 ) , H R I S T O V — G E N T C H E V ( 1 9 6 1 ) , K O Z M A 
( 1 9 6 3 ) . All these authors unanimously emphasize t h a t catalase act ivi ty 
10* Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
166 J . SZALAI 
varies with leaves a t different levels of insertion and with different struc-
tu ra l parts of individual varieties. 
In the thi rd p a r t of our experiments seasonal changes in the catalase 
ac t iv i ty of the two varieties were studied. 
Metabolic al terat ions occurring during the vegetation period are expressed 
in t h e changes of catalase activity and so are the differences in t he metabolism 
of individual p lants . These conclusions are supported by the results of C A T T L E 
( 1 9 3 3 ) , D E L E A N O ( 1 9 3 7 ) , E Y S T E R ( 1 9 5 0 ) , G A R A Y ( 1 9 5 2 ) , P É T E R F F Y ( 1 9 5 4 ) , 
F A R K A S ( 1 9 5 5 ) , M O L O T K O V S K I I ( 1 9 5 7 ) , K I N Z E L ( 1 9 5 9 ) , S A A K J A N ( 1 9 5 9 ) , G U -
z u N ( 1 9 6 0 ) , N O V O P A V L O V S K A Y A ( 1 9 6 0 ) , H R I S T O V ( 1 9 6 1 ) , K R O P A C H E V A 
( 1 9 6 1 ) , a n d K O Z M A ( 1 9 6 3 ) . 
Material and Method 
For the experiments the own rooted apple stock EM IV and the own rooted apple vari-
ety Starking have been used. 
The experiments were carried out a t the experimental farm of the College for Horticul-
tu re and Viticulture a t Soroksár. 
The leaves were harvested during the entire vegetat ion period every t ime in 5 replicates 
f r o m the lower, medium and upper th i rd of the trunks grown in the field and analyzed using 
F R E N Y Ó ' S method. The samples were t aken in every case a t 6 . 3 0 a.m. and examined immediately 
a t the site of sampling. 
Results and Discussion 
The catalase activities of t h e leaves at t he two varieties studied are re-
presented in column diagrams as the differences are then more apparent . 
With apple stock EM IV t h e highest catalase activity was exhibited in 
t h e period between August 16 and September 27, i.e. just before the vegeta-














































Fig. 1. Seasonal changes in the catalase activity of leaves 
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tion period came to an end. With the own rooted apple variety Starking cata-
lase act ivi ty showed a gradual increase until September 15 (an exception to 
this t r end was found on Ju ly 8 and September 2) and then a gradual decrease. 
With bo th varieties t h e decreasing ac t iv i ty of catalase from September 15 is 
connected with leaf senescence. 
The catalase ac t iv i ty of the two varieties s tudied proved to be different . 
I n t he case of apple stock EM IV the difference in catalase ac t iv i ty be-
tween t he leaves of t h e upper and lower levels of insertion, respectively, was 
significant at a probabi l i ty level of P = 10 per cent. The same is t r u e for the 
leaves of the upper and medium levels of insertion of the own rooted apple 
variety Starking. The differences in catalase act ivi ty between the leaves of 
different levels of insert ion of the two varieties shown in Figs 2 and 3 fully 
O^mm'per minute 
Fig. 2. Seasonal changes in the ca ta lase activi ty of app le root stock EM IV 
3
 per minute 
1965.25.4. 8.41. m 28.41. 8M 14.411. ЗМ 16.411. 26Ж2.1Х. 15.IX. 27IX. tl.X.time 
Fig. 3. Seasonal changes in t he catalase ac t iv i ty of the own roo t ed apple var ie ty S ta rk ing 
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s u p p o r t the view of the authors cited in the introduct ion. In our opinion a 
correlat ion m a y exist between t h e catalase ac t iv i ty and chlorophyll content 
of leaves. A s imi lar hypothesis has been advanced by S E R B I N ( 1 9 5 4 ) and H A -
N I N ( 1 9 6 3 ) . This is supported b y our data indica t ing tha t b y t h e end of t h e 
vege ta t ion per iod (September 26 and 27) when the top leaves s ta r t to get 
yel low, there is a considerable decrease of ca ta lase activity as shown in Figs 
2 a n d 3 for t he leaves of the u p p e r level of inser t ion. 
With the t r ees of apple roo t stock EM IV f rom May 25 to J u n e 27 (Fig. 
2) t h e highest ca ta lase activity was found in t h e leaves of t h e upper level of 
inser t ion, from J u n e 28 to A u g u s t 16 in those of the lower level of insertion 
a n d from Augus t 28 to October 11 there was a sudden increase in the catalase 
ac t iv i ty of the leaves of the midd le level of inser t ion. 
In case of t h e trees of own rooted apple v a r i e t y Starking (Fig. 3) highest 
ca ta lase ac t iv i ty was shown — f r o m May 26 t o May 28 b y t h e leaves of 
t h e upper level of insertion, f r o m J u l y 11 to Augus t 27 by those of the lower 
level of insertion and from Sep tember 3 to Oc tober 12 by those of the middle 
level of insert ion. 
This change is probably connec ted with leaf senescence. App le root stock 
E M I \ begins vege ta t ion early a n d finishes it relat ively early. The re is a sh i f t 
of abou t 10 to 12 days as compared to the own rooted var iety Starking. W i t h 
roo t stock EM IY the f luc tua t ions of catalase act ivi ty f rom leaf position t o 
leaf position are m o r e pronounced than in t h e case of the own rooted apple 
v a r i e t y Starking. 
Changes in catalase ac t iv i ty were establ ished between t h e two varieties 
in different phases of their vege ta t ion period, i.e. in spring (May and June ) , 
in summer ( Ju ly a n d August) a n d in a u t u m n (September and October) . 
The differences between t h e de te rmina t ions were significant a t the follow-
ing levels of p robab i l i ty : 
Apple s tock E M IV. Between the de te rmina t ions carried o u t in a u t u m n 
a n d in spring, respectively, P = 0.1 per cent . Between the de te rmina t ions 
carr ied out in sp r ing and in s u m m e r , respect ively, P = 1 per cent . Between 
t h e de te rmina t ions carried out in summer and in au tumn, respect ively, P = 
5 p e r cent. 
The own roo ted apple v a r i e t y Starking. Between t he de te rmina t ions 
carr ied out in a u t u m n and in spr ing , respectively, P 0.1 per cent . Between 
t h e de te rmina t ions carried out in summer and in au tumn, respect ively, P 1 
pe r cent. Be tween the de terminat ions carried ou t in summer and in spring, 
respect ively, P = 5 per cent. I n t he individual vegetation per iods both t he 
var ie t ies and t h e different leaf posi t ions can be clearly dist inguished. 
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VARIA 
SB MOBPHIC P O P P Y 
Taxonomical position: Papaver somniferum L. var . caesium DC. 
Origin: produced from the var ie ty Hatvani b y individual selection owing to its high 
productivity. 
Beginning of breeding: 1951, Budapes t —Alsógöd. 
State qualification : provisionally certified improved variety, 1959; s ta te certification in 1960. 
Breeders: Sándor Sárkány, I rén Sárkány, Béla Dános, Budapest. 
General characteristics: a blue seeded poppy var ie ty with relatively low culture demands, 
good resistance, high product ivi ty and morphine content ( K A P Á S et al. 1 9 6 5 ) . 
Morphological description: 
Root system: tap-like root of 1 — 2 cm diameter penetrating the soil to a dep th of 
50 — 90 cm, with a low number of secondary roots. Strong root system. 
Shoot system: 115 —135 cm high, firm plant with 3 — 6 laterals. The upper third of the 
main stem and laterals (below the flower) is moderately bristled (SÁRKÁNY 1960). 
Stem: when developed st i ff , cylindrical and with moderately waxy surface. 
Foliage: the scattered elliptical leaves are wide and slightly waxy . Colour bluish green, 
leaf apex sharp, edges slightly denta te , hairy. When the plant has reached 
opium maturity (a t the end of June) the number of leaves on the main stem 
is 17 — 20 and the length of the fully developed leaves is 23 — 26 cm (SÁRKÁNY 
et al. 1962). 
Flouers: buds are wide, egg-shaped, sharp a t the tip. Petals of open flowers are white 
with a light lilac spot at the base. 
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Fruit: f la t tened, pear-shaped capsule, with a neck drawn in a t the base and wi th a 
cylindrical formation a t the top. Stylopodium flatly arched, slightly concave a t 
the centre. Number of stigmulae is generally 12 —14. Capsule is closed, greyish-
green and slightly waxy when matur ing and yellowish-brown when ripe. Each 
p lan t has 4 — 5 capsules. Morphine base content of dry capsules f luctuates 
generally between 4.5 and 6.5 per mille depending on the influence of weather 
( S Á R K Á N Y 1960). Capsule height equilibrium (that is, the position of 90 per 
cent of the capsules f rom the stylar end of the uppermost capsule to the base 
of the lowest one) is 46.9 cm (SVÁB et al. 1968). 
Seed: l ighter or darker steel blue. Thousand-grain-weight 0.43 — 0.45 g. F a t t y oil 
content of seeds is, on average, 45.9 per cent (range: 44 — 46 per cent). 
Biological characters : 
Germination : cardinal points: minimum -j -3°C, optimum 2 5 ° C , maximum 3 5 ° C ( S Z A B Ó 
unpubl.) . 
Vegetative period: of medium length. 130 —140 days (sowing in the middle of 
February) . 
IVater requirement: up to the time of flowering 190 — 200 mm, f rom the time of flower-
ing to capsule ma tu r i ty 70 — 80 mm precipitation is required for a favourable 
development (MÁNDY unpubl.). 
Resistance to diseases: resistant . 
Farm technology requirements: 
Seeding: as early as possible (in February), careful shallow (KAPÁS et al. 1965) sowing. 
Soil requirement: soil should be properly cultivated especially a t the initial phase 
of development (hut also at the t ime of emergence). 
Productivity : average yield expressed in empty capsules 641 kg/ha, in seed product ion 
671 kg/ha (IvÁNYl 1967). Productivi ty higher than medium. 
Region of cultivation: it is successfully grown throughout Hungary , especially in the 
Great Hungarian Plain and Trans-Tisza ( K A P Á S et al. 1 9 6 5 ) . 
* 
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ORIGINATION OF LATERAL ROOTS ON SPROUTING PLANTS OF RICINUS 
COMMUNIS L. 
Since the work of N Ä G E L I and L E I T G E B appeared in 1 8 6 7 , the origination of the la teral 
roots of Ricinus has been mainly described in text-books and practical manuals (TROLL 1954, 
S Á R K Á N Y — S Z A L A I 1 9 6 6 ) . These works generally describe the origination of the lateral roots 
of Ricinus as acropetal in regard to the primary root . Several authors refer to hypocotyl 
roots, but they either provoked experimentally the development of such roots on isolated 
hypocotyl stem par ts or observed hypocotyl roots on young plants ( R A U H 1 9 4 1 ) . Belonging 
to the same family as Ricinus, Euphorbia lathyris also presents hypocotyl roots after t h e 
formation of lateral roots on the p r imary root ( W E I N H O L D , 1 9 6 7 ) . Af te r having published 
Fig. 1. Ricinus communis seedlings in different stages of development: a f t e r the first l a te ra l 
root level the second set of four lateral roots develops in the sense of t he cotyledons (a, b) ; 
appearance of the third basipetal lateral root level (c, d). (M = 1 : 2 ) 
A paper on lateral roots of the pea ( G R A C Z A 1 9 6 7 ) , the author of the present paper wished to 
find out whether there was any root formation on the hypocotyl stem p a r t of Ricinus, and 
if so what was the difference in t ime and site between i t and the acropetal lateral roots. 
The seedlings required for the tes t were cultivated partly in a Pe t r i dish and par t ly on 
free field. Beginning with the s tar t of sprouting, morphological examinat ions were carried 
out and material was gathered for histological elaboration in several stages. Histological 
observations were made on manual and microtoinic sections, the latter having been prepared 
with the usual micro-technique and embedded in paraff ine. Histological particulars being 
characteristic morphologically are reproduced on pho tos and micro-photos. 
On the third day of sprouting the seed-husk burs t s out and the radicle grows for a while 
horizontally; then it becomes incurbed and continues to develop in a positive geotropic way . 
On the radicle of 1 — 1.5 cm length, under the widening transition region (root neck), immedi-
ately along the median and transversal plane — in 30 — 40 p.c. of cases, along the diagonal 
planes as well the primary cortex swells, then bursts and four lateral root primordia appea r 
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Fig. 2. Typically acropetal lateral roots developing after and under t he basipetal la tera l roots. 
(M = 1 : 1) 
Fig. 3. The second lateral root level in the 
root neck. The xylem and phloem bundles 
are already divided. (Obj. 20 X , oc. 5 x ) 
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Fig. 4. Third la tera l root level at t h e bor-
der of the t ransi t ion region (root neck) and 
the hypocotyl, w i th collateral compound 
vascular bundles. (Obj. 2 0 x , oc. 5 x ) 
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in the root-hairy zone. In this stage the growth of the young pr imary root slows down, while 
in the transi t ion region four fur ther lateral root primordia appear in the sense of the cotyledons. 
On 50 p.c. of the seedlings another root level develops on the border of the t ransi t ion region 
and the tapering hypocotyl. The lateral roots of these two or three levels appear along four 
regular ortostichons and proceeding upwards they become shorter and shorter. Since these 
lateral roots come into being in the direction of the cotyledons, the author terms t hem basipetal 
lateral roots. Subsequently the new lateral roots develop at the level below the above-mentioned 
Fig. 5. Longitudinal section of seedling root with lateral root primordia shortening towards 
the hypocotyl. r = p r imary root; tr = root neck; s = hypocotyl . (Obj. 6.3 X , oc. 5 x ) 
basipetal lateral roots, on the younger stage of the primary root, with a typical ly acropetal 
character. These acropetal lateral roots appear along orthostichons that are not so regular 
as the former ones; there are twot there — four lateral roots to be observed in the different levels 
(Figs 1 and 2). 
The histological examinations have been effected on transversal and longitudinal 
sections. In general the young seedling roots arc tetrarch u p to 60 — 70 p.c., seldom hexarch 
(10 p.c.) and octarch u p to 20 — 30 p.c. The present work deals with the tissue structure of 
te t rarch roots and the examinations begin a t the first lateral root level developed under the 
transition region. On the surface some cells of the rhizodermis consisting of a single cell row 
elongate and become long root-hairs. The ra ther wide pr imary cortex is closed by a Caspary-
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striped endodermis. Following the pericambium of the stele four xylem bundles can he observed 
along the median and transversal planes, and four phloem bundles in the diagonal planes. 
In this stage the xylem bundles begin to get apart in a winglike way along the metaxylem 
elements. In the other root level the xylem bundles also divide in two and gradually bend 
towards the phloem bundles dividing as well. In the third lateral root level t he divided and 
convergent xylem and phloem bundles touch each other by their sides and become collateral 
open bundles. The lateral roots take their origin between two compound bundles each. The 
longitudinal section of the young root shows the formation of basipetal lateral roots in form 
Fig. 6. The fourth lateral root level with advanced secondarily thickened vascular tissue 
system. (Obj. 20 X, oc. 5 x ) 
of swellings, becoming always smaller as we proceed upwards. The fourth la teral root level, 
growing downwards acropetally, is developing from the secondarily thickened primary root, 
f rom the direction of the simple xylem bundles. At the same t ime, the vascular tissue system 
in the transition region and the hypocotyl stem part has hardly increased in this stage (Figs 
3 to 6). 
By way of summary: on Ricinus seedlings the lateral and hypocotyl roots appear first 
on the transition region and hypocotyl s tem part, while t he well-known acropetal lateral 
roots appear only afterwards, under their level. The author te rms this form of root organiza-
tion bipolar lateral root growth. 
* 
Prepared by the Department of Applied Botany and Histogenesis, Loránd Eötvös 
University, Budapest. 
P . G R A C Z A 
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I t is known t h a t germination of weed-seeds is no t uniform and can be retarded even 
for years. Seeds of var ious species differ extremely in viabi l i ty and durat ion of life (KOZLOVA 
1 9 6 2 ) . I t is enough to mention Convolvulus arvensis which has — according to C Z I M B E R 
( 1 9 6 8 ) — hard coated seeds in 9 0 — 9 8 pe r cent. 
Many authors have dealt with t h e distribution and coenological conditions of weeds 
bu t data on their physiological properties a t germination are sparse and insufficient. K O S I K O V A 
( 1 9 6 0 ) , W I B E R G — K O L K (in R U H L A N D 1 9 6 5 ) treated the seeds of some rudera l plants w i th 
gibberellin solutions of 50 — 500 ppm a n d found that var ious species responded differently 
to the treatment as compared with t he control which did not germinate a t all. According to 
B E N C Z E ' S studies ( 1 9 5 9 ) late summer weeds constituting the majority of t h e total amoun t 
of weeds require germination tempera tures of 2 0 — 3 0 ° C . 
The germination laboratory of our Institute has t r ied to complete t he insufficient d a t a 
with some new ones. Seeds were collected in the stage of full ripeness in 1967 in the location 
of Tápiószele. 
Sensitivity of seeds of a number of weed species has been studied: whe the r the influence 
of light, pre-cooling and gibberellin solution of 100 p p m promotes their germination in com-
parison with the control germinated in darkness — or t h e y are indifferent. I n a smaller group 
of species having well germinating seeds we studied the cardinal points of temperature. 
In the experiment 3 X 100 seeds were germinated in Petri dishes between two layers of 
filter paper with t he required tempera ture secured by biological thermosta ts . Germination 
was carried out in October and repeated in March. 
Sodium chloride solutions of 0.5, 1.0, 2.0 and 3.0 per cent were used for studying the 
salt tolerance. 
Germination in all varieties o f t en lasted as long as a month. 
Weed species responded different ly to pret reatments . The results of examinations 
were the following: 
GERMINATION STUDY OF SOME WEEDS 
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Seeds of several species, with a few exceptions, did not germinate ei ther in autumn 
1967 or in spring 1968: Erigeron canadensis, Galium aparine, Lappula myosotis, Oenothera 
biennis, Ornithogalum boucheanum, Portulaca oleracea, Saponaria officinalis, Solanum nigrum. 
We have also determined a t germination t he temperature requirement of seeds of some 
frequently used plant species germinating well in darkness and in soil under n a t u r a l condi-
tions (Table 1). 
As the table shows the cardinal points of the temperature a t germination a re consider-
ably varying. 
Table 1 
Cardinal points of germination temperature 
Tápiószele, 1967 
5 10 15 20 25 30 35 40 Pre-cooling 
for 2 weeks 
at 5°C С 
Lactuca serriola 0 79 71 57 39 6 0 0 93! 
Lepidium campestre 0 88 92 54 6 2 0 0 45 
Matricaria chamomilla 0 12 41 74 44 20 0 0 73 
Silene cucubalus 0 68 89 98 97 64 11 0 97 
Conium maculatum 0 24 63 67 68 14 0 0 45 
Cichorium intybus 0 8 62 81 85 82 48 0 44 
Amaranthus blitoides 0 13 25 76 88 83 82 45 58 
Marrubium peregrinum 0 38 69 90 91 80 50 3 88 
Limonium gmelini 0 20 44 57 53 67 44 2 78! 
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Lactuca serriola: g e r m i n a t e s o p t i m a l l y a t 1 0 ° C e x c e p t f o r s e e d s p r e - c o o l e d f o r t w o 
w e e k s a t 5 ° C g i v i n g e v e n b e t t e r r e s u l t s . 3 0 ° C d e c r e a s e s t h e g e r m i n a t i v e a b i l i t y t o a c o n s i d e r a b l e 
e x t e n t . T h e p l a n t r e q u i r e s l o w t e m p e r a t u r e s f o r g e r m i n a t i o n . 
Lepidium campestre: s e e d s b e h a v e s i m i l a r l y t o t h e f o r m e r p l a n t . M a x i m u m g e r m i n a t i o n 
o c c u r s a t 1 5 ° C ; a t 2 5 ° C t h e r e i s a l r e a d y a c o n s i d e r a b l e d e c r e a s e . 
Matricaria chamomilla: g e r m i n a t e s o p t i m a l l y a t 2 0 ° C ; t h e r e i s a c o n s i d e r a b l e d e c r e a s e 
a t b o t h 10 a n d 3 0 ° C . 
Silene cucubalus: g e r m i n a t e s w e l l a t a t e m p e r a t u r e a s l o w a s 1 0 ° C ; i t s o p t i m u m i s a t 
2 0 — 2 5 ° C b u t g e r m i n a t e s e v e n a t 3 5 ° C . 
Conium maculatum: o p t i m u m t e m p e r a t u r e of g e r m i n a t i o n is 2 5 ° C ; i t i s i n t e r e s t i n g t h a t 
g e r m i n a t i o n p e r c e n t a g e f a l l s s u d d e n l y a t 30°C, w h i l e a t l o w e r t e m p e r a t u r e s i t s h o w s f a i r l y 
g o o d v a l u e s . 
Cichorium intybus: r e q u i r e s r a t h e r h i g h t e m p e r a t u r e s t h o u g h i t s o p t i m u m g e r m i n a t i o n 
t e m p e r a t u r e i s 2 5 ° C ; h o w e v e r , i t s g e r m i n a t i v e a b i l i t y i s s a t i s f a c t o r y a t h i g h e r t e m p e r a t u r e s 
( e v e n a t 3 5 ° C ) . 
Amaranthus blitoides: s h o w s t h e h i g h e s t g e r m i n a t i o n p e r c e n t a g e a t 2 5 ° C b u t g e r m i n a t e s 
w e l l e v e n a t 4 0 ° C . 
Marrubium peregrinum : g e r m i n a t e s r a t h e r w e l l a t i t s m i n i m u m g e r m i n a t i o n t e m p e r a -
t u r e of 1 0 ° C , w h i l e s h o w s a l o w p e r c e n t a g e a t i t s 4 0 ° C m a x i m u m . 
Limonium gmelini: g e r m i n a t e s b e s t a t 3 0 ° C w h i l e a t 10 a n d 4 0 ° C i t s g e r m i n a t i o n 
p e r c e n t a g e i s l o w . 
T h e c o u r s e o f g e r m i n a t i o n i s i n t e r e s t i n g a n d o f t e n m o r e m e a n i n g f u l . I f o p t i m u m g e r -
m i n a t i o n t e m p e r a t u r e s a r e c o n s i d e r e d f r o m t h i s p o i n t o f v i e w m i n o r d i f f e r e n c e s o c c u r w h e n 
c o m p a r e d t o t h e v a l u e s d e t e r m i n e d o n t h e b a s i s o f g e r m i n a t i o n p e r c e n t a g e . I n g e n e r a l , a t 
h i g h e r t e m p e r a t u r e s t h e r a t e of g e r m i n a t i o n i s h i g h e r b u t t h e n u m b e r of g e r m s m a y n o t 
b e s o h i g h . W i t h Lactuca serriola e . g . g e r m i n a t i n g v i g o u r i s o p t i m u m a t 2 0 ° C a l r e a d y o n t h e 
second d a y . Silene cucubalus too h a s a h igher r a t e of g e r m i n a t i o n a t 2 5 ° C . Cichorium intybus 
h a s i t s h i g h e s t r a t e o f g e r m i n a t i o n a t 3 0 ° C w h i l e Amaranthus blitoides a t 3 5 ° C . 
A t l o w t e m p e r a t u r e s g e r m i n a t i o n is p r o l o n g e d , i t g e n e r a l l y b e g i n s a w e e k l a t e r a n d 
l a s t s f o r t w o w e e k s . O n t h e o t h e r h a n d , a t h i g h e r t e m p e r a t u r e s g e r m i n a t i o n is m o r e r a p i d , 
o f t e n s t a r t s o n t h e s e c o n d d a y a n d i s a t i t s h i g h e s t r a t e o n t h e t h i r d o r f o u r t h d a y . H o w e v e r , 
g e r m i n a t i o n l a s t s e v e n i n t h i s c a s e f o r o n e o r t w o w e e k s s i n c e a f e w s e e d s g e r m i n a t e e v e n 
o n t h e l a s t d a y s . 
S e e d s o f v a r i o u s s p e c i e s g e r m i n a t e d a t r o o m t e m p e r a t u r e o n g e r m b e d s s o a k e d w i t h 
v a r i o u s c o n c e n t r a t i o n s of s o d i u m c h l o r i d e a r e of d i f f e r e n t s e n s i t i v i t y . Lactuca serriola r e a c t s 
s h a r p l y t o a c o n c e n t r a t i o n a s l o w a s 0 . 5 p e r c e n t , g e r m i n a t i o n p e r c e n t a g e i s 2 p e r c e n t c o m p a r e d 
t o t h e 7 2 p e r c e n t o f t h e c o n t r o l . Cichorium intybus i s a l s o s e n s i t i v e ( f e l l f r o m 6 3 t o 10 p e r c e n t ) . 
Lepidium campestre and Marrubium peregrinum are of medium sensit ivi ty and Matricaria 
chamomilla and Amaranthus blitoides show low reactions. Silene cucubalus and Conium macula-
tum a r e s e n s i t i v e t o a 1 p e r c e n t s o l u t i o n of s o d i u m c h l o r i d e , w h e n g e r m i n a t i o n p e r c e n t a g e 
d e c r e a s e s c o n s i d e r a b l y : f r o m 60 t o 1 2 p e r c e n t a n d f r o m 8 0 t o 2 p e r c e n t r e s p e c t i v e l y . Limonium 
gmelini d i s p l a y s a v e r y h i g h s a l t t o l e r a n c e , s ince u n d e r t h e i n f l u e n c e o f a 2 p e r c e n t s o d i u m 
c h l o r i d e s o l u t i o n g e r m i n a t i o n p e r c e n t a g e fe l l f r o m 7 0 t o 25 p e r c e n t a n d t o 3 p e r c e n t o n l y 
w h e n t r e a t e d w i t h a s o l u t i o n of 3 p e r c e n t . 
O u r e x a m i n a t i o n s s u g g e s t t h a t s i m p l e g e r m i n a t i o n s t u d i e s m a y p r o d u c e d a t a i n t e r e s t -
i n g a n d u s e f u l a l s o p e r h a p s f r o m a p r a c t i c a l p o i n t o f v i e w . 
P r e p a r e d b y t h e N a t i o n a l I n s t i t u t e of A g r o b o t a n y , T á p i ó s z e l e . 
L . S Z A B Ó 
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A N E W E C O L O G I C A L M E T H O D O F P L A N T B R E E D I N G 
( P r e l i m i n a r y r e p o r t ) 
I n v e s t i g a t i o n s c a r r i e d o n f o r m o r e t h a n f i f t e e n y e a r s s u g g e s t t h a t e v e r y y i e l d a s p e c t 
o f c r o p s t a n d s d e p e n d s d e c i s i v e l y o n w e a t h e r c o n d i t i o n s p r e v a i l i n g d u r i n g t h e g r o w i n g s e a s o n 
( M Á N D Y 1 9 6 3 , 1 9 6 6 ) . E x p e r i m e n t s h a v e s h o w n t h a t n o t o n l y t h e q u a n t i t y b u t a l s o t h e q u a l i t y 
o f y i e l d i s i n c l o s e r e l a t i o n w i t h t h e r h y t h m of d e v e l o p m e n t i n c r o p s t a n d s , w h i c h i s c o n t r o l l e d 
m a i n l y b y t h e w e a t h e r . 
W e a t h e r a c t s g e n e r a l l y i n t w o d i r e c t i o n s : ( 1 ) i n f l u e n c e s t h e g r o w t h r h y t h m a s w e l l 
a s e v e r y m o r p h o l o g i c a l a n d m e t a b o l i c m o m e n t u m o f t h e i n d i v i d u a l p l a n t s a n d ( 2 ) h a s a 
c o n s i d e r a b l e e f f e c t o n t h e p e r f o r m a n c e of t h e s t a n d a n d e v e n o n f u t u r e t r e n d s i n i t s c o m p o s i -
t i o n . W e a t h e r h a s m o s t l y a m o d i f y i n g e f f e c t o n i n d i v i d u a l p l a n t s , h e r e d i t a r y c h a n g e s a r e 
v e r y r a r e , w h i l e i t s i n f l u e n c e o n t h e s t a n d i n v o l v e s a l w a y s g e n e t i c c o n s e q u e n c e s , i t t r a n s f o r m s 
t h e g e n e t i c c o m p o s i t i o n of t h e s t a n d . A c c o r d i n g t o o u r i n v e s t i g a t i o n s (MÁNDY 1 9 6 6 , 1 9 6 7 ) 
t h e i n f l u e n c e e x e r t e d o n t h e s t a n d r e s u l t s i n i n d i v i d u a l p l a n t s u n a b l e t o a d a p t t h e m s e l v e s 
t o t h e c i r c u m s t a n c e s e i t h e r p e r i s h ( b y f r o s t , w i t h e r , e t c . ) o r p r o d u c e v e r y f e w s e e d s a n d 
g r a d u a l l y d i s a p p e a r f r o m t h e s t a n d . I n a c l i m a t i c a l l y p e c u l i a r a r e a t h i s p r o c e s s b r i n g s a b o u t 
' ' l o c a l " v a r i e t i e s , e c o t y p e s o r e c o v a r i a t i o n s d e v e l o p i n g f r o m t h e o r i g i n a l p o p u l a t i o n b y a g e n e t i c 
r e o r g a n i z a t i o n o f t h e s t a n d . 
T h e f a c t o f " n a t u r a l s e l e c t i o n " m a n i f e s t i n g i t s e l f d a y b y d a y i n c r o p s t a n d s s u g g e s t s 
t h a t p l a n t b r e e d e r s h a v e t o t a k e a d v a n t a g e of t h e s e l e c t i v e e f f e c t o f w e a t h e r in o r d e r t o m a k e 
b r e e d i n g w o r k q u i c k e r a n d m o r e e f f i c i e n t . N a m e l y , t h e f o l l o w i n g m e t h o d h a s b e e n u s e d s o f a r 
i n b r e e d i n g x v o r k a l l o v e r t h e w o r l d : t h e b a s i c m a t e r i a l i s s o w n a t a t i m e c o n s i d e r e d s u i t a b l e . 
T h e b a s i c m a t e r i a l d e v e l o p s u n d e r t h e i n f l u e n c e o f t h e c u r r e n t w e a t h e r c o n d i t i o n s a n d t h e 
p h e n o t y p e o f t h e i n d i v i d u a l p l a n t s a s w e l l a s v a r i a t i o n of t h e i r c h a r a c t e r i s t i c s r e f l e c t t h e 
a c t u a l p e c u l i a r i t i e s o f t h e p r e v a i l i n g w e a t h e r . I t w o u l d h e a g r e a t f o r t u n e i f t h e e f f e c t o f w e a t h e r 
c o i n c i d e d w i t h t h e a i m of t h e b r e e d e r , b u t i n p r a c t i c e t h i s p o s s i b i l i t y c a n h a r d l y b e r e c k o n e d 
w i t h . T h u s t h e b r e e d e r i n v o l u n t a r i l y a c c e p t s s e l e c t i v e p o s s i b i l i t i e s " o f f e r e d " b y w e a t h e r a n d 
c a n f i n d o u t t h e r e s u l t s o n l y w h e n i t i s l a t e . 
O n t h e b a s i s o f w h a t h a v e b e e n s a i d t h e f u r t h e r c o u r s e of b r e e d i n g , i t s s u c c e s s o r f a i l u r e 
d e p e n d c o n s i d e r a b l y o n t h e w e a t h e r p r e v a i l i n g a t t h e i n i t i a l p h a s e o f d e v e l o p m e n t o f t h e 
s e l e c t e d b a s i c m a t e r i a l a n d o n t h e p o s s i b i l i t i e s i t o f f e r s t o t h e b r e e d e r f o r t h e s e l e c t i o n o f s e e d 
p a r e n t s . I t i s a q u e s t i o n t o w h a t e x t e n t t h e a c t u a l w e a t h e r e v o k e s f r o m t h e b a s i c m a t e r i a l 
t h e g o o d c h a r a c t e r i s t i c s i n c o r p o r a t e d i n p l u s v a r i a n t s . A c c o r d i n g t o t h e r e s u l t s o f o u r e x p e r i -
m e n t s i t i s s u r e t h a t l o n g p r e v a i l i n g w e a t h e r c o n d i t i o n s m o r e o r l e s s l i m i t g e n e t i c v a r i a t i o n 
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i n a s t a n d , so t h e b r e e d e r h a s n o t t h e p o s s i b i l i t y of f i n d i n g o u t t h e m a x i m u m v a l u e s of h i s 
b a s i c m a t e r i a l . T h u s , w e a t h e r i t s e l f u s u a l l y r e s t r i c t s t h e e f f o r t s of t h e b r e e d e r . T h i s r e s t r i c -
t i o n i s c o n t i n u e d i n t h e s e e d p a r e n t p l o t , w h e n t h e p r o g e n y of t h e s e l e c t e d p l u s v a r i a n t g e t s 
i n t o d i f f e r e n t , u s u a l l y u n f a v o u r a b l e e n v i r o n m e n t s o t h e p e r f o r m a n c e e x p r e s s e s G a l t o n ' s 
p r i n c i p l e of " r e g r e s s i o n " ( F i g . 1). T h e m e a n v a l u e of t h e p r o g e n y of t h e p l u s v a r i a n t r e g r e s s e s 
t o t h e m e a n v a l u e of t h e b a s i c m a t e r i a l . T h u s , t h e n e x t s e l e c t i o n i m p a i r s i n v o l u n t a r i l y t h e 
r e s u l t s , b e c a u s e t h e p l u s v a r i a n t s e l e c t e d f r o m t h e s e e d p a r e n t p l o t c a n n a t u r a l l y h e of r e d u c e d 
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Fig. 2. R e l a t i o n s h i p b e t w e e n t h e m o s t i m p o r t a n t w e a t h e r d a t a d u r i n g t h e g r o w i n g s e a s o n 
a n d t h e a v e r a g e p l a n t h e i g h t of s p r i n g b a r l e y i n t h e e x p e r i m e n t c a r r i e d o u t a t T á p i ó s z e l e 
i n 1 9 6 3 . W i d e c o l u m n s s h o w t h e a v e r a g e p l a n t h e i g h t s o f H u n g a r i a n a n d f o r e i g n b a r l e y v a r i e t i e s 
p l a n t e d a t d i f f e r e n t d a t e s ( c m ) ; n a r r o w c o l u m n s ( w i t h i n t h e w i d e o n e s ) s h o w t h e a m o u n t 
of p r e c i p i t a t i o n , w h i l e s m a l l c i r c l e s w i t h i n t h e m ( c o n n e c t e d w i t h b r o k e n l i n e ) t h e m e a n t e m p e r a -
t u r e s o f t h e g r o w i n g s e a s o n 
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Fig. 3. P l a n t h e i g h t v a r i a t i o n o f t h e t w o r e d c l o v e r v a r i e t i e s s o w n a t d i f f e r e n t d a t e s a t T á p i ó -
szele i n 1 9 6 7 . C o l u m n s s h o w t h e n u m b e r o f e x a m i n e d e n t i t i e s i n t h e v a r i a t i o n g r o u p s 
c a p a c i t y , s i n c e w e a t h e r c o n d i t i o n s c a n n o t b e a s f a v o u r a b l e i n t h e n e x t y e a r a s t h e y w e r e 
a t t h e t i m e o f t h e p l u s v a r i a n t s e e d p a r e n t . 
W h a t c a n b e t h e r e a s o n f o r r e d u c e d p e r f o r m a n c e s ( a p a r t f r o m d i f f e r e n t w e a t h e r ) ? 
T h e g e n e t i c f a c t o r s p r o v i d i n g r e s i s t a n c e t o t h e i n f l u e n c e of w e a t h e r a r e i n v o l u n t a r i l y l i m i t e d 
b y t h e s e l e c t i o n b r i n g i n g t h e p l u s v a r i a n t v a l u e s t o s u r f a c e . T h i s i n c r e a s e s e c o l o g i c a l s e n s i t i v i t y 
i n t h e p r o g e n y . A n d e c o l o g i c a l s e n s i t i v i t y , i n t u r n , i n h i b i t s p e r f o r m a n c e u n d e r u n f a v o u r a b l e 
w e a t h e r c o n d i t i o n s . T h u s , e v e n i f w e s u c c e e d i n i n c r e a s i n g t h e v a l u e o f t h e s e l e c t e d c h a r a c t e r , 
w e r e d u c e t h e e c o l o g i c a l r e s i s t a n c e a n d e n h a n c e u n r e l i a b i l i t y of y i e l d s . T h e v e r y a i m o f p l a n t 
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b r e e d i n g i s , h o w e v e r , t o i n c r e a s e p e r f o r m a n c e , k e e p i n g s i m u l t a n e o u s l y e c o l o g i c a l r e s i s t a n c e 
a n d t h e a n n u a l y i e l d s s t a b l e . 
I n o r d e r t o a c h i e v e t h e a b o v e c o n d i t i o n s , t h e a b i l i t y of e c o l o g i c a l r e s i s t a n c e i n a w i d e 
r a n g e m u s t b e m a i n t a i n e d i n a d d i t i o n t o i m p r o v i n g u s e f u l c h a r a c t e r i s t i c s . T h e r e f o r e i t i s n e c e s -
s a r y t h a t s e l e c t i o n of p l u s v a r i a n t s s h o u l d t a k e p l a c e u n d e r v a r y i n g e c o l o g i c a l c i r c u m s t a n c e s 
( f i r s t of a l l d i f f e r e n t w e a t h e r c o n d i t i o n s ) . M y i n v e s t i g a t i o n s s u g g e s t t h a t t h e p l a n t i n g o f s o u r c e 
m a t e r i a l i s m o s t a p p r o p r i a t e a t d i f f e r e n t d a t e s , t h e r e b y p u t t i n g i t i n a n e c o l o g i c a l s e r i e s . 
N a m e l y , b y s o w i n g a t d i f f e r e n t d a t e s a v a r y i n g c o u r s e of w e a t h e r f a c t o r s c a n b e d e v e l o p e d 
u n d e r t h e s a m e g r o w i n g c o n d i t i o n s , i n w h i c h t h e v a l u e s of w e a t h e r e l e m e n t s c h a n g e g r a d u a l l y 
( F i g . 2) . H e i g h t v a l u e s of t h e f i g u r e f o l l o w w e l l t h e c h a n g e s of w e a t h e r e l e m e n t s s h o w i n g 
a l s o t h e d i f f e r e n c e s b e t w e e n t h e m e a n s of d o m e s t i c a n d f o r e i g n v a r i e t i e s . 
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Fig. 4. T h e n e w e c o l o g i c a l b r e e d i n g m e t h o d o u t l i n e d b y t h e e x a m p l e o f t h e p o p p y . S q u a r e s 
i n d i c a t e t h e p l o t s , c r o s s e s i n s m a l l c i r c l e s t h e p l u s v a r i a n t s , l a r g e c i r c l e s t h e s e e d . S i g n s a n d 
a b b r e v i a t i o n s u s e d : d a t e s i n d i c a t e t h e s o w i n g d a t e s , n u m b e r s t h e g e n e r a t i o n s , A k = m o t h e r 
p l a n t m i x t u r e , F == s e e d c o l l e c t e d i n t h e s e c o n d y e a r , w h i c h c a n b e p r o p a g a t e d 
T h e o r e t i c a l b a s e s of t h e n e w e c o l o g i c a l p l a n t b r e e d i n g m e t h o d a r e s h o w n e v e n b e t t e r 
i n F i g . 3 . I t s h o w s t h e v a r i a t i o n a l d i s t r i b u t i o n o f i n d i v i d u a l h e i g h t - m e a s u r e m e n t s t a k e n i n 
f i v e p l o t s o f t w o r e d c l o v e r v a r i e t i e s p l a n t e d a t d i f f e r e n t d a t e s ( t h e b e s t H u n g a r i a n a n d G e r m a n 
v a r i e t y , r e s p e c t i v e l y ) w i t h t h e n u m b e r of p l a n t s g r a d e d i n t o v a r i a t i o n g r o u p s c h a r a c t e r i z e d 
b y 5 c m g r a d e v a l u e s . D a t a s h o w t h e r a n g e of v a r i a t i o n t o b e c h a n g i n g b y t h e t i m e o f s o w i n g 
a n d t h e r e a r e s u b s t a n t i a l d i f f e r e n c e s b e t w e e n t h e v a r i e t i e s i n t h i s r e s p e c t . S u p p o s e , t h e b r e e d -
i n g s t a r t s i n 1 9 6 7 a n d t h e b r e e d e r h a s s o w n h i s t w o p o p u l a t i o n s ( t w o v a r i e t i e s ) a t t h e e a r l i e s t 
d a t e , o n t h e 1 7 t h M a r c h , a c c o r d i n g t o t h e g r o w i n g p l a n . If w e l o o k a t t h e v a r i a t i o n o f p l a n t 
h e i g h t ( t h e c h a r a c t e r in q u e s t i o n ) , w i t h t h e v a r i e t y T á p i ó s z e n t k e r e s z t i t h e h i g h e s t p l u s v a r i a n t 
is i n t h e 6 1 — 6 5 c m g r o u p , w h i l e w i t h M a r i n o i t i s i n t h e 6 6 — 7 0 c m g r o u p . T h e s e i n d i v i d u a l 
will b e s e l e c t e d f o r s e e d p a r e n t s a s i n d i v i d u a l s o f m a x i m u m v a l u e i n t h e p o p u l a t i o n s . W e 
c a n see , h o w e v e r , t h a t w h e n s o w n a t a l a t e r t i m e , p l u s v a r i a n t s o f m u c h h i g h e r v a l u e m a y 
o c c u r a s a c o n s e q u e n c e of w e a t h e r . T h e s e p l u s v a r i a n t s c a n n o t , h o w e v e r , b e u s e d b y t h e b r e e d e r 
f o r h e c l o s e d t h e p e r f o r m a n c e o f m o t h e r p l a n t s w i t h t h e e a r l i e s t s o w i n g . T h u s , w e a t h e r is 
t o b l a m e t h a t t h e b r e e d e r c a n n o t e x p l o i t t h e p o t e n t i a l s i n v o l v e d i n t h e v a r i e t i e s ( p o p u l a t i o n s ) 
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a n d — a g a i n s t h i s i n t e n t i o n — l i m i t s t h e s u c c e s s o f h i s o w n w o r k . T h i s d i s a d v a n t a g e c a n b e 
a v o i d e d o n l y b y a r r a n g i n g t h e p o p u l a t i o n s i n a n e c o l o g i c a l s e q u e n c e , t h u s e v o k i n g — w i t h 
t h e i n f l u e n c e o f d i f f e r e n t w e a t h e r c o n d i t i o n s — t h e p o t e n t i a l i t i e s o f t h e b a s i c m a t e r i a l . W i t h 
t h i s m e t h o d n o t o n l y m a x i m u m p e r f o r m a n c e b u t a l s o a w i d e r a n g e o f e c o l o g i c a l r e s i s t a n c e 
c a n b e p r o v i d e d . 
O n t h e b a s i s o f t h e e x a m p l e o f r e d c l o v e r v a r i e t i e s t h e n e w e c o l o g i c a l b r e e d i n g m e t h o d 
c a n b e o u t l i n e d a s f o l l o w s ( F i g . 4 ) : A self p o l l i n a t i n g p l a n t , e . g . p o p p y a n d t h e r e s p e c t i v e 
s o w i n g d a t e s w e r e c h o s e n a s s p e c i m e n . T h e b a s i c m a t e r i a l w a s a r r a n g e d i n a s e q u e n c e w i t h 
6 s o w i n g d a t e s ; p l u s v a r i a n t s w e r e s e l e c t e d a n d b l e n d e d i n t o a " m o t h e r p l a n t m i x t u r e " . I n 
t h e s e c o n d y e a r t h e s e e d of t h e m o t h e r p l a n t m i x t u r e ( A k ) i s s o w n a g a i n i n e c o l o g i c a l s u c c e s -
s i o n a n d p l u s v a r i a n t s a r e s e l e c t e d f r o m t h e s e p l o t s t o o . T h e s e e d b l e n d o f t h e s e p l a n t s c a n 
a l r e a d y b e p r o p a g a t e d . W i t h c r o s s p o l l i n a t i n g p l a n t s t h e s a m e m e t h o d o f s e l e c t i o n i s u s e d 
o n c e a g a i n i n t h e t h i r d y e a r a n d t h e s e e d b l e n d o f t h e s e p l a n t s w i l l b e p r o p a g a t e d . 
W i t h t h i s n e w e c o l o g i c a l b r e e d i n g m e t h o d t h r e e i m p o r t a n t a i m s a r e a c h i e v e d : 1. p o s s i b i l -
i t i e s of p o p u l a t i o n s a r e f u l l y e x p l o i t e d ( t h r o u g h t h e i n f l u e n c e of v a r i o u s w e a t h e r c o n d i t i o n s ) , 
2 . g e n e t i c f a c t o r s o f e c o l o g i c a l r e s i s t a n c e a r e w i d e l y m a i n t a i n e d , 3 . b r e e d i n g w o r k i s a c c e l e r a t e d 
a n d m a d e m o r e r e l i a b l e . I n a d d i t i o n , b e t t e r r e s u l t s w i l l c e r t a i n l y b e o b t a i n e d b y t h i s m e t h o d 
i n c o m p a r i s o n w i t h t h e t r a d i t i o n a l o n e s . 
* 
P r e p a r e d a t t h e N a t i o n a l I n s t i t u t e of A g r o b o t a n y , T á p i ó s z e l e . 
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M A N D Y , GY. ( 1 9 6 3 ) : E c o l o g i c a l a n d p r a c t i c a l r e l a t i o n s o f t h e f l u c t u a t i o n i n t h e v a l u e s o f p h e n o -
l o g i c a l p h e n o m e n a . A c t a B o t a n i c a A c a d . S e i . H u n g . , 9 / 1 — 2 , 9 5 - 1 0 3 . 
M Á N D Y , G Y . ( Í 9 6 6 ) : Z u s a m m e n h a n g z w i s c h e n E n t w i c k l u n g , m o r p h o l o g i s c h e n E r t r a g s e l e m e n -
t e n d e r K u l t u r p f l a n z e n u n d d e n k l i m a t i s c h e n F a k t o r e n . T a g u n g s b e r i c h t e d . D A L 
( B e r l i n ) , N r 8 2 , T e i l I I . 9 3 — 9 9 . 
M Á N D Y , G Y . ( 1 9 6 7 ) : G e n e t i c a l i n f l u e n c e of m e t e o r o l o g i c a l f a c t o r s i n c r o p s t a n d s . A c t a A g r o -
n o m i c a A c a d . S e i . H u n g . , 1 6 , 4 2 8 — 4 3 1 . 
A C C U M U L A T I O N O F N U T R I T I V E S U B S T A N C E S I N T H E P E A R D U R I N G 
D E V E L O P M E N T O F T H E F R U I T A N D I T S H I S T O L O G I C A L A S P E C T S 
A n e a r l i e r w o r k o n t h e o r g a n i z a t i o n of t h e i n f e r i o r p i s t i l a n d t h e f r u i t of t h e p e a r 
s u g g e s t e d t o e x a m i n e t h e s u g a r , o r g a n i c a c i d a n d t o t a l n i t r o g e n c o n t e n t s o f t h e p e a r i n d i f f e r e n t 
s t a g e s of t h e f r u i t d e v e l o p m e n t . I n t h i s r e s p e c t s o m e i n f o r m a t i o n s a r e a l r e a d y a v a i l a b l e o n 
t h e p r o p o r t i o n s o f s u g a r a n d o r g a n i c a c i d c o n t e n t ( B R O Z I K — R E G I U S 1 9 5 7 ) , b u t t h e a u t h o r s ' 
a i m w a s t o c a r r y o n t h e i n v e s t i g a t i o n s a n d t o c o r r e l a t e t h e m w i t h h i s t o l o g i c a l a s p e c t s . 
T h e t o t a l N c o n t e n t of t h e g r o w i n g f r u i t w a s d e t e r m i n e d b y t h e m e t h o d of K j e l d a h l . 
Q u a n t i t i e s o f 0 . 2 5 g o f t h e f r e s h t i s s u e o f t h e d e v e l o p i n g f r u i t w e r e m e a s u r e d i n t o t h e a s h i n g 
d i s h i n t h r e e r e p e t i t i o n s ; a f t e r a d d i t i o n o f I m l cc H 2 S 0 4 a n d S e c a t a l y z e r m i x t u r e t h e m a t e r i a l 
w a s d e c o m p o s e d i n a c h a m b e r f o r 1 0 h o u r s a n d t h e f u r t h e r i n v e s t i g a t i o n w a s c a r r i e d o u t 
a s u s u a l (VAN S L Y K E — H I L L E R — D I L L O N 1 9 4 2 , C H I B N A L L — R E E S — W I L L I A M S 1 9 4 3 ) . S u g a r 
w a s d e t e r m i n e d b y o x i d a t i o n m e t h o d . I n t h e p r o p e r l y c o m p o s e d s u l f u r i c a c i d a g e n t t h e m o n o -
s a c c h a r i d e s w e r e o x i d i z e d b y K 2 C r 2 0 7 i n t o w a t e r a n d c a r b o n d i o x i d e c o m p l e t e l y a n d t h e c a n e 
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s u g a r u p t o 9 6 — 9 8 p e r c e n t , w i t h o u t a n y i n t e r m e d i a r y p r o d u c t s ( m e t h o d of S z e b e r é n y i , 
c i t . SZALAI — F R E N Y Ó 1 9 6 2 ) . W h e n d e t e r m i n i n g t h e a c i d t h e p e a r e x t r a c t w a s t i t r a t e d w i t h 
0 . 1 n N a O H w i t h P h e n o l p h t h a l e i n a d d i t i o n ( F E H É R 1 9 6 3 ) . 
T h e f i r s t y o u n g g r o w i n g f r u i t s o f 1 .5 — 2 c m s i z e w e r e g a t h e r e d i m m e d i a t e l y a f t e r e f f l o -
r e s c e n c e o n 1 0 t h J u n e ; s u b s e q u e n t g a t h e r i n g s t o o k p l a c e o n 2 3 r d J u n e , 6 t h J u l y , 4 t h A u g u s t , 
2 n d a n d 2 1 s t S e p t e m b e r . A t t h e l a s t d a t e t h e f r u i t s w e r e a l r e a d y r i p e . M a n u a l s e c t i o n s a n d 
s e r i a l o n e s e m b e d d e d i n p a r a f f i n w e r e m a d e f o r m i c r o s c o p i c a l e x a m i n a t i o n a n d s o m e c h a r a c t e r -
i s t i c c o n d i t i o n s w e r e p h o t o g r a p h e d i n t h e m i c r o s c o p e . 
T h e t o r u s , t h a t i s t h e d e n s e , p u l p y p a r t o f t h e f l o w e r , i n c l u d i n g t h e o v a r y , d u r i n g 
t h e i n f l o r e s c e n c e c o n s i s t s o f t h i n - w a l l e d p a r e n c h y m a c e l l s ; c o l o u r e d c e l l s a p c a n b e s e e n i n 
Fig. 1. M e s o c a r p of y o u n g f r u i t w i t h Fig. 2. T i s s u e o f r i p e f r u i t w i t h t h i n - w a l l e d 
s c l e r e n c h y m a g r o u p s ( O c . 10 X , o b j . 5 0 x ) s c l e r e n c h y m a g r o u p s ( O c . 10 X , o b j . 5 0 x ) 
s o m e c e l l s n e a r t h e o u t e r e p i d e r m i s . 2 — 3 d a y s a f t e r t h e i n f l o r e s c e n c e , w h e n t h e p e t a l s a n d 
t h e s t a m i n a f e l l d o w n , a t f i r s t o n l y o n e ce l l , a n d l a t e r r a d i a l l y m o r e c e l l s a r o u n d i t h a v e t h e i r 
w a l l g r a d u a l l y t h i c k e n e d a n d a s c l e r e n c h y m a g r o u p i s d e v e l o p i n g ; s u b s e q u e n t l y f u r t h e r s c l e -
r e n c h y m a g r o u p s a r e d e v e l o p i n g i n l a r g e n u m b e r a n d a r e s i t e d v e r y c l o s e l y t o o n e a n o t h e r 
b e i n g s e p a r a t e d b y a t h i n - w a l l e d p a r e n c h y m a o f a f e w ce l l s w i d t h . W h i l e t h e f r u i t i s g r o w i n g , 
t h e p a r e n c h y m a c e l l s r e m a i n t h i n a n d g e t i n t e n s e l y e l o n g a t e d i n e v e r y d i r e c t i o n f u r t h e r t h i c k e n -
i n g of c e l l w a l l t a k e s p l a c e a n d m o r e a n d m o r e s c l e r e n c h y m a g r o u p s a r e f o r m e d . B y t h e t i m e 
t h e f r u i t r e a c h e s i t s l a r g e s t s i z e i t s v e r y h a r d a n d c o m p a c t s u b s t a n c e i s b a s e d u p o n t h e g r o u p 
s t r u c t u r e o f t h e s c l e r e n c h y m a . T h e n e x t s t e p i s a s o f t e n i n g - r i p e n i n g p r o c e s s , i n w h a t t h e c e l l 
w a l l s o f t h e s c l e r e n c h y m a g r o u p s b e g i n t o d i s s o l v e . T h i s p r o c e s s t a k e s p l a c e w i t h i n a s c l e r e n -
c h y m a g r o u p f r o m o u t s i d e t o w a r d s t h e i n s i d e . T h e w a l l of t h e p e r i p h e r a l ce l l s g e t s t h i n n e r 
a n d o c c a s i o n a l l y t h e c e n t r a l l y s i t e d s c l e r e n c h y m a a l s o l o s e s i t s t h i c k s e c o n d a r y w a l l ; t h e r e 
a r e c a s e s , h o w e v e r , w h e n t h i s c e n t r a l c e l l a l l t h e t i m e m a i n t a i n s i t s s c l e r e n c h y m a t o u s c h a r a c t e r . 
T h e s o f t e n i n g o f s c l e r e n c h y m a g r o u p s t a k e s p l a c e o f t h e l a t e s t a r o u n d t h e o v a r y , a n d o f t e n 
t h e s e g r o u p s r e m a i n d e f i n i t e l y i n t h e f o r m of a t h i n l a y e r . 
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A s s h o w n b y t h e c h e m i c a l r e s u l t s t h e v a l u e o f t o t a l n i t r o g e n c o n t e n t w a s 2 . 9 4 m g / g , 
t h a t o f t o t a l a c i d 6 . 7 0 a n d t h a t o f t o t a l s u g a r 4 3 . 5 0 m g / g a f t e r t h e i n f l o r e s c e n c e . D u r i n g t h e 
d e v e l o p m e n t o f t h e f r u i t t h e t o t a l N c o n t e n t d e c r e a s e s t o a s s m a l l a s 0 . 3 2 m g / g a n d i n c r e a s e s 
t o 1 . 1 2 m g / g a t t h e t i m e of r i p e n i n g a n d s o f t e n i n g . 
A s c o n c e r n i n g t h e t o t a l a c i d c o n t e n t a g r a d u a l d e c r e a s e t a k e s p l a c e , a n d i t s f i n a l v a l u e 
w i l l b e 1 . 0 0 m g / g i n r i p e c o n d i t i o n . 
T h e t o t a l s u g a r a m o u n t i n c r e a s e s u p t o 8 1 . 0 0 m g / g b e f o r e t h e b e g i n n i n g of r i p e n i n g , 
w h i l e d u r i n g t h e r i p e n i n g p e r i o d i t s v a l u e d e c r e a s e s t o 6 3 . 4 9 m g / g . 
E x p r e s s e d i n m g / g t h e q u a n t i t a t i v e v a l u e s o f t o t a l n i t r o g e n , o r g a n i c a c i d a n d s u g a r 
c o n t e n t s d u r i n g c a r p o g e n e s i s a r e p r e s e n t e d i n t h e f o l l o w i n g t a b l e : 
Examined material 
in mg/g 
Date of gathering 
10. VI. 23. VI. 6. VI I . 4. VIII. 2. IX . 21. IX. 
T o t a l N 2 . 9 4 1 . 6 4 0 . 3 2 0 . 3 8 0 . 4 8 1 .12 
T o t a l a c i d 6 . 7 0 4 . 1 5 4 . 0 3 2 . 6 8 1 . 7 0 1 .00 
T o t a l s u g a r 4 3 . 5 0 5 9 . 7 5 5 6 . 0 0 6 2 . 2 5 8 1 . 0 0 6 3 . 4 9 
W e s h o u l d l i k e t o d i r e c t t h e a t t e n t i o n t o t h e c o n d i t i o n s o f q u a n t i t a t i v e d e v e l o p m e n t 
o f t o t a l N c o n t e n t . D u r i n g t h e f r u i t d e v e l o p m e n t t h e b u l k o f t h e f r u i t c o n s i s t s o f s c l e r e n c h y m a 
g r o u p s s e p a r a t e d f r o m o n e a n o t h e r b y t h i n p a r e n c h y m a b r i d g e s . W h i l e t h e s c l e r e n c h y m a 
g r o u p s a r e f o r m e d , t h e w a l l o f t h e c e l l s c o m p o s i n g t h e s c l e r e n c h y m a g e t s i n t e n s i v e l y t h i c k -
e n e d , s e c o n d a r y c e l l w a l l s u b s t a n c e s a r e b e i n g d e p o s i t e d , t h e v a c u o l e o f t h e ce l l s c o n s i d e r a b l y 
d e c r e a s e s i n s i z e , l e a d i n g t o a s i m i l a r d e c r e a s e of t h e o r i g i n a l p l a s m a v o l u m e a n d of t h e v a c u o l a r 
s u b s t a n c e s r e s p e c t i v e l y . T h e d e c r e a s e o f t o t a l N c o n t e n t m a y b e c o r r e l a t e d w i t h t h i s p r o c e s s . 
A n o p p o s i t e o n e t a k e s p l a c e d u r i n g r i p e n i n g , w h e n t h e c e l l w a l l s o f t h e s c l e r e n c h y m a g r o u p s 
g e t t h i n n e r , t h e v o l u m e of t h e p l a s m a a n d t h e v a c u o l e s l a r g e r — a n d t h i s i s s u g g e s t e d t o 
m a n i f e s t i t s e l f i n c h e m i c a l v a l u e s , p r e c i s e l y i n t h e q u a n t i t a t i v e i n c r e a s e o f t o t a l N . 
A c k n o w l e d g e m e n t 
W e w i s h t o t h a n k P r o f . D r . Y i l m a S z é k e s s y - H e r m a n n a n d P r o f . D r . S á n d o r S á r k á n y 
f o r t h e i r v a l u a b l e i n f o r m a t i o n s a n d h e l p f u l a s s i s t a n c e . 
* 
P r e p a r e d a t t h e D e p a r t m e n t o f B i o c h e m i s t r y o f t h e M e d i c a l U n i v e r s i t y , B u d a p e s t 
a n d D e p a r t m e n t o f A p p l i e d B o t a n y a n d H i s t o g e n e s i s o f t h e L o r á n d E ö t v ö s U n i v e r s i t y , 
B u d a p e s t , 
S . F A Z E K A S , P . G R A C Z A 
R E F E R E N C E S 
B R O Z I K , S . — R E G I U S , J . ( 1 9 5 7 ) : A l m á s t e r m é s ű e k — P o m a c e a e ( P o m i f e r o u s p l a n t s — P o -
m a c e a e ) . M e z ő g a z d a s á g i K i a d ó , B u d a p e s t . 
CHIBNALL, A . C . — R E E S , M . W . — W I L L I A M S , E . F . ( 1 9 4 3 ) : T h e t o t a l n i t r o g e n c o n t e n t o f e g g 
a l b u m i n a n d o t h e r p r o t e i n s . B i o c h e m . J . , 37, 3 5 4 . 
F E J É R , D . ( 1 9 6 3 ) : B i o k é m i a i g y a k o r l a t o k ( E x p e r i e n c e s i n b i o c h e m i s t r y ) . E g y e t e m i j e g y z e t , 
B u d a p e s t . 
SZALAI, I , — F R E N Y Ó , V . ( 1 9 6 3 ) : N ö v é n y t a n i p r a k t i k u m I I . , N ö v é n y é l e t t a n i k í s é r l e t e k ( B o t a n i -
c a l p r a c t i c e s I I . , E x p e r i m e n t s o n p l a n t p h y s i o l o g y ) . T a n k ö n y v k i a d ó , B u d a p e s t . 
V A N SLYKE, D . D . — H I L L E R , A . — D I L L O N , R . T . ( 1 9 4 2 ) : S o l u b i l i t i e s a n d c o m p o s i t i o n s o f t h e 
p h o s p h o - 1 2 - t u n g s t a t e s o f d i a m i n o a c i d s a n d o f p r o l i n e , g l y c i n e a n d t r y p t o p h a n e . B i o l . 
C h e m . , 146, 1 3 7 . 
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M O D I F I C A T I O N O F V E G E T A T I V E D E V E L O P M E N T , F L O W E R I N G 
A N D F R U I T I N G O F B R O A D B E A N B Y 
N - D I M E T H Y L - A M I N O - S U C C I N I C - A C I D ( B - 9 9 5 ) 
I n t h e 1 9 5 0 s n e w t y p e s of c h e m i c a l s w e r e s h o w n t o r e d u c e t h e g r o w t h of h i g h e r p l a n t s . 
T h e s e c o m p o u n d s , d i f f e r e n t i n t h e i r c h e m i c a l s t r u c t u r e , g e n e r a l l y h a v e q u i t e s i m i l a r e f f e c t s 
o n p l a n t s . T h e y i n h i b i t g r o w t h w i t h o u t e v o k i n g s e v e r e m o r p h o l o g i c a l a b n o r m a l i t i e s . 
T h o u g h B - 9 9 5 ( N - d i m e t h y l - a m i n o - s u c c i n i c - a c i d ) i s o n e o f t h e m o s t i m p o r t a n t a m o n g 
t h e s e c o m p o u n d s , i t s m o d e o f a c t i o n i s n o t f u l l y u n d e r s t o o d y e t . S o t h i s c h e m i c a l w a s u s e d 
i n t h e p r e s e n t i n v e s t i g a t i o n s i n a n a t t e m p t t o e l u c i d a t e i t s a c t i o n o n p l a n t s . 
T h e p r e s e n t p a p e r c o n t a i n s t h e r e s u l t s o f B - 9 9 5 a p p l i e d i n d i f f e r e n t c o n c e n t r a t i o n s . 
A l l e x p e r i m e n t s w e r e r u n w i t h b r o a d b e a n (Vicia faba v a r . R a b a y a 3 4 ) a n d t h e B - 9 9 5 s o l u t i o n 
w a s a p p l i e d d u r i n g t h e s o a k i n g , o r i n t h e f o r m of f i n e s p r a y o n y o u n g p l a n t s . 
T h e r e s u l t s of t h e e x p e r i m e n t s a r e s u m m a r i z e d i n t a b l e s a n d f i g u r e s . 
B r o a d b e a n p l a n t s , t r e a t e d w i t h B - 9 9 5 c a n b e c h a r a c t e r i z e d b y a m a r k e d s u p p r e s s i o n 
of s t e m e l o n g a t i o n a n d a s m a l l s t i m u l a t i o n o f r o o t l e n g t h ( T a b l e 1) . T h e r e d u c t i o n i n s t e m 
h e i g h t c a n b e a c c o u n t e d f o r a r e s t r i c t i o n of t h e e x t e n s i o n of i n t e r n o d e s w h i c h w e r e s h o r t a n d 
t h i c k . T h e d r y a n d o r g a n i c m a t t e r c o n t e n t i n t r e a t e d p l a n t s c o n s e q u e n t l y d e c r e a s e d i n l e a v e s 
a n d s t e m , b u t n o t i n r o o t s . T h e a s h c o n t e n t w a s n o t s u b j e c t t o a n y c h a n g e ( T a b l e 2 ) . 
T h e d e v e l o p e d l e a v e s of t r e a t e d p l a n t s w e r e d e e p - g r e e n e r i n c o l o u r t h a n t h o s e of u n -
t r e a t e d p l a n t s . 
Table 1 
The effect of B-995 on broad bean plants 
( B - 9 9 5 w a s a p p l i e d d u r i n g s o a k i n g ) 
T r e a t m e n t 
H e i g h t of 
s h o o t , c m 
R o o t l e n g t h , 
c m 
C o n t r o l 2 0 . 9 3 2 6 . 8 3 
1 0 0 p p m 1 9 . 5 5 2 7 . 6 3 
2 5 0 p p m 1 8 . 0 3 2 8 . 1 0 
Table 2 
The effect of B-995 on the percentage of dry and organic matter, and ash content of leaves, stems 
and roots of broad bean plants, three weeks after sowing 
A p p l i e d d u r i n g s o a k i n g 
T r e a t m e n t 
D r y m a t t e r c o n t e n t % O r g a n i c m a t t e r c o n t e n t % A s h c o n t e n t % 
leaf s t e m r o o t leaf s t e m r o o t leaf s t e m r o o t 
C o n t r o l 1 2 . 9 8 .8 6 .7 1 1 . 0 9 8 .06 5 . 1 8 1 . 0 0 0 . 7 4 1.54 
100 p p m 1 0 . 5 7 .7 5 .4 9 . 5 5 7 .08 3 . 9 7 0 . 9 3 0 . 6 3 1.45 
250 p p m 8 . 3 7 .7 5 . 7 7 . 4 6 7 . 0 6 4 . 2 2 0 . 8 7 0 . 6 3 1.47 
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A U p l a n t s f r o m s e e d s , s o a k e d e i t h e r i n w a t e r o r i n B - 9 9 5 f l o w e r e d o n t h e s a m e d a y , 
b u t t h e n u m b e r o f f l o w e r s o n p l a n t s t r e a t e d w i t h B - 9 9 5 w a s g r e a t e r t h a n o n w a t e r - t r e a t e d 
c o n t r o l s ( F i g . 1) . 
VJ 
15.11.67 22.11.67 29.TI.67 6.12.67 13.12.6 7 2012.67 27.12.67 9.1.68 
D a t e c o u n t e d 
• 1 • 2 0 3 • 4 
Fig. 1. E f f e c t of B - 9 9 5 o n t h e n u m b e r of f l o w e r s ( a ) a n d f r u i t s ( b ) o f b r o a d b e a n p l a n t s . 
.1 — w a t e r - s o a k e d c o n t r o l ; 2 = s o a k e d i n 100 p p m o f B - 9 9 5 ; 3 = s o a k e d i n 2 5 0 p p m o f 
B - 9 9 5 ; 4 = s o a k e d in 500 p p m o f B - 9 9 5 
- 9 9 5 w a s a p p l i e d d u r i n g s o a k i n g . F l o w e r i n g a n d f r u i t i n g m e a s u r e s t h r o u g h o u t t h e 8 6 - d a y 
e x p e r i m e n t a l p e r i o d w e r e r e c o r d e d 
S p r a y i n g , a g a i n , p r o v e d t o b e a b e t t e r m e t h o d of a p p l y i n g B - 9 9 5 t h a n s o a k i n g t h e s e e d s , 
s i n c e m o r e f l o w e r s a n d f r u i t s w e r e d e v e l o p e d on t h e s p r a y e d p l a n t s ( F i g . 2) . T h e g r e a t e s t 
n u m b e r of f l o w e r s a n d f r u i t s w e r e p e r s i s t e n t o n 100 p p m of B - 9 9 5 s p r a y e d p l a n t s . T h e 1 0 0 
a n d 2 5 0 p p m of B - 9 9 5 p r o v e d t o b e b e t t e r t h a n 500 p p m w i t h r e s p e c t t o y i e l d . 
AU p h y s i o l o g i c a l e f f e c t s of B - 9 9 5 w e r e d e p e n d i n g o n i t s c o n c e n t r a t i o n . 
O n t h e b a s i s o f t h e p r e s e n t e d d a t a i t c a n b e c o n c l u d e d t h a t B - 9 9 5 , w i t h o u t d e c r e a s i n g 
t h e n u m b e r of f l o w e r s o r t h e y i e l d , h a s a g r o w t h - r e t a r d i n g e f f e c t o n b r o a d b e a n . T h i s e f f e c t 
o f B - 9 9 5 m a y b e u s e d i n t h e p r a c t i c e t o o . 
* 
P r e p a r e d a t t h e D e p a r t m e n t o f B o t a n y , F a c u l t y o f S c i e n c e , U n i v e r s i t y of K h a r t o u m , 
K h a r t o u m . 
M . E . Y O U N I S , E . E . E L N U R 
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Date Counted 
• 1 • 2 0 3 0 4 
Fig. 2. E f f e c t o f B - 9 9 5 o n t h e n u m b e r of f l o w e r s ( a ) a n d f r u i t s ( b ) of b r o a d b e a n p l a n t s . 
1 = w a t e r - s p r a y e d c o n t r o l . 2 = s p r a y e d w i t h 100 p p m o f B - 9 9 5 . 3 = s p r a y e d w i t h 2 5 0 p p m 
o f B - 9 9 5 . 4 = s p r a y e d w i t h 500 p p m o f B - 9 9 5 . T h e B - 9 9 5 i n f o r m of f i n e s p r a y w a s a p p l i e d 
a t t h e l i n d , 2 8 t h , 3 5 n d , a n d 4 2 t h d a y s a f t e r s o w i n g . F l o w e r i n g a n d f r u i t i n g m e a s u r e s 
t h r o u g h o u t t h e 8 6 - d a y e x p e r i m e n t a l p e r i o d w e r e r e c o r d e d 
P A T H A N A L Y S I S O F W H E A T G R A I N Y I E L D S 
P a t h a n a l y s i s i s a n e w m e t h o d of s t u d y i n g r e l a t i o n s h i p s b e t w e e n p l a n t c h a r a c t e r i s t i c s . 
T h i s m e t h o d h a s b e e n u s e d so f a r b y D E W E Y — L U ( 1 9 5 9 ) i n s t u d y i n g t h e n a t u r e of t h e c r o p 
o f t h e c r e s t e d w h e a t g r a s s , t h e n b y FONSECA—PATTERSON ( 1 9 6 8 ) i n i n v e s t i g a t i n g d i r e c t a n d 
i n d i r e c t r e l a t i o n s b e t w e e n y i e ld c o m p o n e n t s a n d e a r l i n e s s a s we l l a s p l a n t h e i g h t s of w i n t e r 
w h e a t s . 
FONSECA — P A T T E R S O N ( 1 9 6 8 ) f o u n d t h a t t h e n u m b e r of p r o d u c t i v e e a r s a n d t h a t of 
t h e g r a i n s h a d a c o n s i d e r a b l e d i r e c t e f f e c t on t h e y i e l d o f t h e p l a n t , w h i l e t h o u s a n d - g r a i n -
w e i g h t s i n f l u e n c e d i t o n l y t o a l o w e x t e n t . E a r l i n e s s a n d p l a n t h e i g h t d i d n o t s h o w a n y c o n -
s i d e r a b l e d i r e c t e f f e c t s . W h i t h t h e m e t h o d of p a t h a n a l y s i s u s e d , h o w e v e r , i t w a s f o u n d t h a t 
e a r l i n e s s h a d a r e m a r k a b l e n e g a t i v e i n f l u e n c e o n t h e n u m b e r of g r a i n s , t h u s , i n d i r e c t l y o n 
y i e l d s . 
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I n o u r o w n e x p e r i m e n t s r e l a t i o n s h i p s b e t w e e n y i e l d c o m p o n e n t s w e r e s t u d i e d i n t h e 
w i n t e r w h e a t v a r i e t i e s B e s o s t a y a 1 a n d F e r t ő d i 2 9 3 , a s we l l a s i n t h e r a n d o m h y b r i d p o p u l a -
t i o n of t h e F 3 g e n e r a t i o n of B e s o s t a y a 1 X F e r t ő d i 2 9 3 . T h e e x p e r i m e n t w a s s e t i n s i x r e p l i c a -
t i o n s , i n d e n s e l y s o w n p l o t s of 5 m 2 e a c h , i n 1 9 6 5 . 3 0 p l a n t s w e r e c o l l e c t e d a n d t e s t e d f r o m 
e a c h p l o t . P a t h a n a l y s i s w a s c a r r i e d o u t w i t h t h e m e t h o d s u g g e s t e d b y D E W E Y — L u (1959) . 
P a t h v a l u e s o f B e s o s t a y a 1 ( F i g . 1) s h o w e d t h a t p r o d u c t i v e s t o o l i n g h a d a c o n s i d e r a b l e 
d i r e c t e f f e c t o n g r a i n y i e l d . G r a i n w e i g h t p e r m a i n e a r h a d l e s s i n f l u e n c e o n t h e y i e l d . O t h e r 
( u n k n o w n ) f a c t o r s h a d n o s i g n i f i c a n t i n f l u e n c e a t a l l . T h e r e w a s a m o d e r a t e l y c l o s e p o s i t i v e 
Productive stooling 
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Fig. 1. P a t h c o e f f i c i e n t s o f B e s o s t a y a 1 ( 1 9 6 4 — 6 5 ) 
Productive stooling 
Yield ) r = 0 , 5 7 
о:;; оQrQin we,ght 
~ " X ) 
Other 
Fig. 2. P a t h c o e f f i c i e n t s o f F e r t ő d i 2 9 3 ( 1 9 6 4 — 6 5 ) 
c o r r e l a t i o n b e t w e e n p r o d u c t i v e t i l l e r i n g a n d g r a i n w e i g h t p e r m a i n e a r . T h i s s u g g e s t s t h a t t h e 
n u m b e r of e a r s h a d a c o n s i d e r a b l e i n d i r e c t e f f e c t o n t h e y i e l d . 
I t w a s a l s o p r o d u c t i v e s t o o l i n g t h a t h a d a h i g h d i r e c t e f f e c t o n t h e y i e l d t r e n d s of t h e 
v a r i e t y F e r t ő d i 2 9 3 ( F i g . 2) . P a t h v a l u e w a s h i g h e r h e r e t h a n i t w a s i n t h e v a r i e t y B e s o s t a y a 1. 
G r a i n w e i g h t t o o i n f l u e n c e d t h e y i e l d of F e r t ő d i 2 9 3 t o a h i g h e r e x t e n t t h a n t h a t o f t h e v a r i e t y 
B e s o s t a y a 1. A s t o o t h e r f a c t o r s , t h e r e a c t i o n s o f t h e t w o v a r i e t i e s w e r e t h e s a m e . C o r r e l a t i o n 
c o e f f i c i e n t b e t w e e n g r a i n w e i g h t a n d p r o d u c t i v e s t o o l i n g s h o w e d a v e r y l o w i n d i r e c t e f f e c t . 
D i r e c t e f f e c t o n g r a i n y i e l d of p r o d u c t i v e s t o o l i n g i n t h e h y b r i d p o p u l a t i o n o f B e s o s t a y a 
1 X F e r t ő d i 2 9 3 w a s s i m i l a r t o t h a t o b s e r v e d i n t h e v a r i e t y B e s o s t a y a 1 ( F i g . 3) . P a t h c o e f f i c i e n t 
b e t w e e n y i e l d a n d g r a i n w e i g h t w a s , h o w e v e r , h i g h e r t h a n t h a t o f t h e p a r e n t s . T h u s , g r a i n 
w e i g h t p e r e a r h a d a g r e a t e r i n f l u e n c e o n g r a i n y i e l d p e r p l a n t i n h y b r i d s t h a n i n t h e p a r e n t s . 
O t h e r f a c t o r s d i d n o t p l a y a n y i m p o r t a n t r o l e i n t h i s c a s e . I n t e r a c t i o n b e t w e e n p r o d u c t i v e 
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Fig. 3. P a t h c o e f f i c i e n t s of B e s o s t a y a 1 X F e r t ő d i 2 9 3 F 3 ( 1 9 6 4 - 6 5 ) 
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Fig. 4. P a t h c o e f f i c i e n t s of B e s o s t a y a 1 ( 1 9 6 4 — 6 5 ) 






Fig. 5. P a t h c o e f f i c i e n t s o f F e r t ő d i 293 ( 1 9 6 4 — 6 5 ) 
s t o o l i n g a n d g r a i n w e i g h t w a s v e r y s l i g h t , s i m i l a r t o t h a t in t h e v a r i e t y F e r t ő d i 2 9 3 . T h u s , 
i n d i r e c t e f f e c t w a s n o t s i g n i f i c a n t . 
F u r t h e r a n a l y s i s of r e l a t i o n s b e t w e e n y i e l d c o m p o n e n t s s h o w e d t h a t g r a i n n u m b e r 
h a d a h i g h w h i l e t h o u s a n d - g r a i n - w e i g h t a l o w d i r e c t e f f e c t o n g r a i n w e i g h t i n B e s o s t a y a 1 
( F i g . 4) . C o r r e l a t i o n c o e f f i c i e n t o f g r a i n n u m b e r a n d t h o u s a n d - g r a i n - w e i g h t s u g g e s t s a l o o s e 
c o r r e l a t i o n b e t w e e n t h e t w o f a c t o r s . T h u s t h e i n d i r e c t e f f e c t of t h e s e c h a r a c t e r i s t i c s i s a l s o 
l o w . O t h e r f a c t o r s h a d b u t a s l i g h t i n f l u e n c e o n t h e g r a i n w e i g h t . 
T h e n u m b e r of g r a i n s i n f l u e n c e d t h e g r a i n w e i g h t in t h e v a r i e t y F e r t ő d i 2 9 3 a n d t h e 
B e s o s t a y a 1 X F e r t ő d i 2 9 3 h y b r i d p o p u l a t i o n ( F i g s 5 a n d 6) i n a s i m i l a r w a y a s i n t h e c a s e 
o f t h e v a r i e t y B e s o s t a y a l . T h e e f f e c t of t h o u s a n d - g r a i n - w e i g h t i s , h o w e v e r , h i g h e r . C o r r e l a t i o n 
c o e f f i c i e n t b e t w e e n g r a i n n u m b e r a n d t h o u s a n d - g r a i n - w e i g h t i s v e r y l o w , d o e s n o t i n d i c a t e 
a n y i n d i r e c t i n f l u e n c e . 
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Fig. 6. P a t h c o e f f i c i e n t s of B e s o s t a y a 1 X F e r t ő d i 2 9 3 F 3 ( 1 9 6 4 — 6 5 ) 
T h e o t h e r f a c t o r s h a d a r e l a t i v e l y h i g h e f f e c t o n g r a i n w e i g h t i n t h e v a r i e t y F e r t ő d i 2 9 3 . 
I n t h e h y b r i d p o p u l a t i o n t h i s e f f e c t w a s i n t e r m e d i a t e b e t w e e n t h e t w o p a r e n t s . 
D a t a o n t h e h i g h e f f e c t s o f p r o d u c t i v e e a r a n d g r a i n n u m b e r a n d l o w e f f e c t of t h o u s a n d -
g r a i n - w e i g h t a g r e e w i t h FONSECA — PATTERSON'S f i n d i n g s (1968) . O u r d a t a s u g g e s t , h o w e v e r , 
t h a t t h e s e e f f e c t s a r e n o t t h e s a m e i n a l l v a r i e t i e s . I n d i r e c t i n t e r a c t i o n s b e t w e e n c h a r a c t e r i s t i c s 
m a y a l so b e d i f f e r e n t i n v a r i o u s p o p u l a t i o n s . 
A c k n o w l e d g e m e n t 
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M a r i o n v á s á r 
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w i t h p h o s p h a t a s e r e a g e n t a n d d r i e d a t 3 7 ° C . I n t h e c o u r s e of t h e i n v e s t i g a t i o n s t h e t u b e 
t e s t s w e r e i n c u b a t e d i n a 37°C t h e r m o s t a t f o r 10 m i n u t e s , 1 h o u r , 2 h o u r s a n d f o r a 2 4 - h o u r 
p e r i o d , r e s p e c t i v e l y . 
T h e p a p e r - s t r i p t e s t s w e r e i n c u b a t e d u n d e r t h e s a m e c i r c u m s t a n c e s , b u t w i t h o u t 
t h e 2 4 - h o u r e x a m i n a t i o n . T h e l a t t e r h a s b e e n o m i t t e d d u e t o t h e f a c t t h a t t h e p a p e r - s t r i p s 
g o t c o l o u r e d e v e n i n t h e c a s e of n e g a t i v e b a c t e r i o l o g i c a l r e s u l t s . I n o r d e r t o g e t t h e a c c u r a c y 
n e e d e d , t h e i n v e s t i g a t i o n s w e r e p e r f o r m e d w i t h 3 s a m p l e s e a c h . 
F r o m t h e d a t a of T a b l e 1 i t c a n b e e s t a b l i s h e d t h a t f r o m t h e p o i n t o f v i e w of a l k a l i n e 
p h o s p h a t a s e , i t i s p r i m a r i l y t h e f o r e - m i l k ( c o l o s t r u m ) a n d , s e c o n d l y , m i l k s of v e r y s t r o n g 
W h i t e s i d e a n d S c h a l m p o s i t i v e r e a c t i o n , t h a t a r e of i m p o r t a n c e . I f , i n t h e p a s t e u r i z e d m i x e d -
m i l k s u c h r a w m i l k i s p r e s e n t i n 0 . 1 p e r c e n t , i t c a n b e p r o v e d w i t h a 1 0 - m i n u t e q u i c k p h o s -
p h a t a s e t e s t . T h i s i s i m p o r t a n t b e c a u s e i t i s w e l l - k n o w n t h a t o t h e r w i s e i n t h e p a s t e u r i z e d m i l k -
m i x t u r e o n l y 1 — 2 p e r c e n t r a w m i l k c a n b e o b s e r v e d . A f t e r a 2 - h o u r i n c u b a t i o n p e r i o d t h e 
p h o s p h a t a s e p o s i t i v e b a c t e r i a h a v e n o p o s i t i v e i n f l u e n c e o n t h e r e s u l t s , s i n c e in t h e c a s e o f 
t e s t - t u b e t e s t s a l l t h e o r i g i n a l e n z y m e s c a n b e o b t a i n e d w i t h i n 2 h o u r s . T h e n u m b e r of p h o s -
p h a t a s e p o s i t i v e b a c t e r i a w a s so l o w t h a t i t d i d n o t i n f l u e n c e t h e r e s u l t o f t h e i n v e s t i g a t i o n s . 
T h e p h o s p h a t a s e p o s i t i v e b a c t e r i a h a v e t o b e p r e s e n t i n t h e t e s t m a t e r i a l i n 1 0 6 — 1 0 ' o r d e r 
of m a g n i t u d e so a s t o o b t a i n p o s i t i v e r e s u l t s w i t h i n 2 h o u r s . A f t e r a 2 4 - h o u r i n c u b a t i o n p o s i t i v e 
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T a b l e 1 
Results obtained from the comparative examinations of the phosphatase test 




Tube test Paper-strip test 
10 min 1 hour 2 hours 24 hours 10 min 1 hour 2 hours 
R a w m i l k 102 10 3 + + + + + + + + + + + + + + ++ + + + + + + + 
M i l k h e a t e d t o 7 2 ° C 0 101 — — — 
- + — — — 
M i l k h e a t e d t o 8 5 ° C 0 - 1 0 ° — — — 
- + — — — 
M i l k h e a t e d t o 92 °C 0 - 1 0 1 — — — 
- + — — — 
H e a t e d m i l k -j- 0 . 1 p e r c e n t c o l o s t r u m 10"- 10 1 + ++ + + + + + + + + — + + + + 
H e a t e d m i l k - | - 0 .1 p e r c e n t o l d - m i l k i n g m i l k 0 - 1 0 ° + + + + + + + + + + + — + + + + 
H e a t e d m i l k + 0 . 1 p e r c e n t + + + + m i l k 1 0 2 — 1 0 3 ± + + + + + + + + + + — — + + + 
H e a t e d m i l k + 0 . 1 p e r c e n t + + + m i l k 1 0 1 - 102 
— + + + + + + + — — + 
H e a t e d m i l k + 0 . 1 p e r c e n t + + m i l k 1 0 " - 10 1 — 
— + + + + + — — — 
H e a t e d m i l k + 0 . 1 p e r c e n t + m i l k 1 0 ' - 1 0 - ' 
— — + + + + + — — — 
H e a t e d m i l k + 0 . 1 p e r c e n t r a w m i l k 1 0 " - 1 0 1 
— — + + + + + — — — 
H e a t e d m i l k + 0 . 3 p e r c e n t r a w m i l k 1 0 2 — 1 0 3 — — + + + + + — — — 
H e a t e d m i l k + 1 p e r c e n t r a w m i l k 1 0 2 — Ю 3 ± + + + + + + + + + — + + + 
H e a t e d m i l k + 1 p e r c e n t + + + m i l k 1 0 2 — 1 0 3 + + + + + + + + + + + + — ++ +++ 
H e a t e d m i l k + 1 p e r c e n t + + m i l k Í O ' - I O 2 + +++ + + + + + + + + — ++ +++ 
H e a t e d m i l k + 1 p e r c e n t + m i l k 1 0 ° — 1 0 1 ± +++ + + + + + + + + + + + + + 
+ + + + v e r y s t r o n g r e a c t i o n 
+ + + s t r o n g r e a c t i o n 
-T + e x p l i c i t r e a c t i o n 
+ w e a k r e a c t i o n 
+ v e r y w e a k r e a c t i o n 
— n e g a t i v e r e a c t i o n 
V A R I A 1 9 5 
r e s u l t s h o w e d i t s e l f i n a l l t h o s e s a m p l e s t h e t e s t m a t e r i a l o f w h i c h c o n t a i n e d p h o s p h a t a s e 
p o s i t i v e b a c t e r i a . 
O n t h e b a s i s o f e x a m i n a t i o n s r e f e r r i n g t o t h e s e n s i t i v i t y o f t h e p h o s p h a t a s e t e s t , i t 
h a s b e e n e s t a b l i s h e d t h a t f r o m t h e p o i n t of v i e w o f t h e i n c r e a s e i n s e n s i t i v i t y , i t i s p a r t l y t h e 
c o l o s t r u m , t h e o l d - m i l k i n g m i l k o b t a i n e d r i g h t b e f o r e d r y i n g , p a r t l y t h e v e r y h i g h l y W h i t e s i d e 
a n d S c h a l m p o s i t i v e g a r g e t - m i l k t h a t a r e of g r e a t i m p o r t a n c e . I f i n t h e m i l k - m i x t u r e t h e 
q u a n t i t y o f s u c h m i l k i s b u t 0 . 1 p e r c e n t , t h i s w o u l d i n c r e a s e t h e s e n s i b i l i t y o f t h e t e s t . 
A c k n o w l e d g e m e n t 
T h a n k s a r e e x p r e s s e d t o D r . L a j o s C z e i d e r v e t e r i n a r y s u r g e o n , h e a d of d e p a r t m e n t , 
f o r r e n d e r i n g i t p o s s i b l e t o c a r r y o u t r e p e a t e d i n v e s t i g a t i o n s . 
* 
P r e p a r e d a t t h e H u n g a r i a n S t a t e C o n t r o l S t a t i o n f o r D a i r y P r o d u c t s , B u d a p e s t 
B . B A R N A B Á S 
B E F E B E N C E S 
B U C K , T . C. J r . ( 1 9 4 2 ) : F a l s e p o s i t i v e p h o s p h a t a s e t e s t f r o m t h e r m o p h i l i n p a s t e u r i z e d m i l k . 
A m . J . P u b l . H e a l t h , 3 2 , 1 2 2 4 - 1 2 3 6 . 
H A L L M A N N, L . ( 1 9 6 1 ) : B a k t e r i o l o g i e u n d S e r o l o g i e . G . T h i e m e V e r l . , S t u t t g a r t . 7 7 5 — 8 9 8 . 
KOVALSKY, V . V , — S U M K O V A , I . А , - Ковалский, В . В . — Шумкова, И . А . ( 1 9 6 3 ) : А д а п т и в -
ные изменения ферментов молочной железы коров. Доклады А. Н. СССР, 152, 
1 2 4 3 - 1 2 4 6 . 
SCHÖNHERR, W . ( 1 9 6 5 ) : T i e r ä r z t l i c h e M i l c h u n t e r s u c h u n g . S . H i r z e l V e r l a g , L e i p z i g . 2 2 . 
TOLNAY. B . ( 1 9 6 3 ) : I p a r i e n z i m o l o g i a ( I n d u s t r i a l E n z y m o l o g y ) . M ű s z a k i K i a d ó , B u d a p e s t . 3 8 3 . 
W A G N E R , A . ( 1 9 6 5 ) : A g y o r s f o s z f a t á z e p r ó b a a l k a l m a z á s i l e h e t ő s é g e i é s é r t é k e l é s e a z i p a r i 
h i g i é n é é s a t e c h n o l ó g i a t e r ü l e t é n ( T h e p o s s i b i l i t y of a p p l y i n g t h e q u i c k p h o s p h a t a s e 
t e s t a n d i t s v a l u a t i o n i n t h e f i e l d o f i n d u s t r i a l h y g i e n e a n d t e c h n o l o g y ) . T e j i p a r , 1 4 , 
5 2 — 5 4 . 
S O M E O B S E R V A T I O N S C O N C E B N I N G T H E D E V E L O P M E N T O F T H E 
A P P L E F R U I T 
T h e r e i s a r a t h e r v e x e d q u e s t i o n c o n n e c t e d w i t h t h e d e v e l o p m e n t o f b o t h t h e i n f e r i o r 
p i s t i l a n d f r u i t o f t h e a p p l e : w h e t h e r t h e y s i n k i n t o t h e t o r u s o r g r o w t o g e t h e r w i t h t h e o t h e r 
f l o r a l l e a v e s o r . a t l e a s t b o t h r e g i o n s ( t h e t o r u s a n d t h e o t h e r f l o r a l l e a v e s ) p a r t i c i p a t e i n t h e 
f o r m a t i o n o f t h e p i s t i l s a n d t h e f r u i t s r e s p e c t i v e l y . A c c o r d i n g t o t h e i n i t i a l i n v e s t i g a t i o n s 
( T R E V I R A N U S 1 8 3 8 , D E C A I S N E 1 8 5 7 , SCHACHT 1 8 5 9 , K A R S T E N 1 8 6 5 ) t h e p i s t i l a n d l a t e r t h e f r u i t 
g e t s o r g a n i z e d a x i a l l y s i n k i n g i n t o t h e t o r u s . T h e e x a m i n a t i o n of t h e v a s c u l a r b u n d l e s y s t e m 
d i r e c t e d t h e a t t e n t i o n t o t h e p a r t i c i p a t i o n of t h e f l o r a l l e a v e s i n t h e o r g a n i z a t i o n o f t h e p i s t i l 
a n d t h a t o f t h e f r u i t , i . e . t o t h e i r a p p e n d i c u l a r c h a r a c t e r ( V A N T I E G H E M 1 8 6 7 , V E L E N O V S K Y 
1 9 0 4 ) . I n t h e f i r s t h a l f o f t h e c e n t u r y s o m e a u t h o r s r e v i v e d t h e a x i a l t h e o r y a n d t h e i r i n v e s t i -
g a t i o n s s t r e s s e d t h e f a c t o f t h e p i s t i l s i n k i n g i n t o t h e t o r u s (TROLL 1 9 3 1 , W E T T S T E I N 1 9 3 3 ) . 
S u b s e q u e n t l y o n t h e b a s i s o f m i n u t e m o r p h o l o g i c a l a n d h i s t o l o g i c a l o b s e r v a t i o n s t h e c o n c l u s i o n 
w a s t h a t t h e a c c r e t e b e l o w p a r t o f t h e t i s s u e r e g i o n s o f t h e s e p a l s , p e t a l s a n d t h e s t a m e n - l e a v e s 
p a r t i c i p a t e s i n t h e f o r m a t i o n o f t h e f r u i t (MAC D A N I E L S 1 9 4 0 , E A M E S — M A C D A N I E L S 1 9 4 7 , 
KURSZANOV et al. 1 9 5 2 , T A K H T A J A N 1 9 5 9 , R O B B I N S — W E I E R — S T O C K I N G 1 9 6 5 ) . 
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O n t h e b a s i s of t h e s e c o n f l i c t i n g l i t e r a r y d a t a a n d t h a t of t h e r a m i f i c a t i o n s o f t h e 
v a s c u l a r b u n d l e s y s t e m n o t k n o w n u p t i l l n o w a n d o b s e r v e d d u r i n g o u r i n v e s t i g a t i o n s i n t h e 
l a s t f e w y e a r s t h e i d e a p r e s e n t e d i t s e l f t o dea l e x h a u s t i v e l y w i t h t h e d e v e l o p m e n t a l c o n d i t i o n s 
o f t h e v a s c u l a r b u n d l e s y s t e m s t a r t i n g f r o m t h e p i s t i l u p t o t h e s t a t e o f t h e c o m p l e t e l y d e v e l -
o p e d f r u i t , w i t h t h e a i m of f i n d i n g o u t in w h a t d e g r e e t h e t o r u s a n d f l o w e r - l e a v e s p a r t i c i p a t e 
i n t h e i r f o r m a t i o n . 
O u r i n v e s t i g a t i o n s w e r e p e r f o r m e d o n t h e J o n a t h a n v a r i e t y o f t h e g a r d e n a p p l e t r e e 
(Malus pumila L . ) b y t h e a i d o f p a r t l y h a n d - m a d e a n d p a r t l y m i c r o t o m i c s e c t i o n s . B e s i d e s 
s o m e h a n d - m a d e l o n g i t u d i n a l a n d c r o s s s e c t i o n s o f o l d e r f r u i t s w e r e d r i e d o n g l a s s - p l a t e s f o r 
2 — 3 d a y s . I n t h i s m a n n e r t h e v a s c u l a r b u n d l e s b e c o m e m o r e d i s t i n c t a n d w h e n d y e d , t h e y 
b e c o m e e v e n m o r e v i s i b l e . 
A t f i r s t w e a n a l y s e d m o r p h o l o g i c a l l y t h e d i v i d i n g l i ne b e t w e e n t h e t o r u s a n d t h e o r i g i n 
o f t h e f l o w e r l e a v e s . T h e n o d a l l e v e l , h a v i n g a d e c i s i v e i m p o r t a n c e w h e n d e t e r m i n i n g t h e r e a l 
o r a p p a r e n t c h a r a c t e r of t h e i n f e r i o r p i s t i l on t h e f l o w e r of t h e Fueniculum vulgare ( S Á R K Á N Y 
1 9 6 2 ) a n d t h e Helianlhus annus ( G R A C Z A 1 9 6 6 ) r e s p e c t i v e l y , c a n n o t h e d i s c e r n i b l e e v e n b y a n 
e x h a u s t i v e e x a m i n a t i o n on t h e f l o w e r of t h e a p p l e . T h e c o m o s e s e p a l s j o i n t h e t o r u s w i t h o u t 
a n y d i v i d i n g l i n e a n d t h e h i r s u t e n e s s c a n b e f o u n d w i t h o u t a b r e a k o n t h e p e d u n c l e o f t h e 
f l o w e r t oo . T h e z o n e of c o n t a c t of t h e t o r u s a n d t h e f l o w e r - l e a v e s c a n n o t b e d i s t i n g u i s h e d e i t h e r 
o n t h e l o n g i t u d i n a l s e c t i o n of t h e f l o w e r . T h e r e v e r s e l y e g g - s h a p e d w h i t e o r s l i g h t l y c o l o u r e d 
p e t a l s g r o w a l t e r n a t e l y a s c o m p a r e d t o t h e s e p a l s a n d t a k e t h e i r o r i g i n a b r e a s t o f t h e 
c a l y c e s , wel l o v e r t h e o v a r i a n p a r t . T h e t w e n t y s t a m i n a a r e s t a r t i n g f r o m h e r e t o o . T h e s t y l e -
p a r t of t h e p i s t i l s o v e r t h e s t a r t i n g l e v e l of t h e o t h e r f l o w e r - l e a v e s i s o f a p o c a r p i c , w h e r e a s 
t h e o v a r y - p a r t m a y b e of c e n o c a r p i c c h a r a c t e r d o w n w a r d s t o o . 
W i t h i n t h e f r a m e s of o u r h i s t o l o g i c a l i n v e s t i g a t i o n s a t f i r s t w e g i v e a s h o r t r e p o r t o n 
t h e h i s t o l o g i c a l s t r u c t u r e of t h e s o c a l l e d " t o r u s " i n c l u d i n g t h e w a l l o f t h e o v a r y . U n d e r t h e 
e p i d e r m i s , c o n s i s t i n g of o n e s i n g l e l a y e r of cells 4 — 5 l a y e r s of ce l l s h a v e c o n s i d e r a b l y t h i c k e r 
c e l l wa l l s . T o w a r d s t h e i n t e r i o r i n t h e p a r e n c h y m a l t i s s u e , e x t e n d i n g a s f a r a s t h e o v a r i a n 
c a v i t i e s , r u n t h e v a s c u l a r b u n d l e s ( c a l y x , p e t a l ) . A c c o r d i n g t o o u r o b s e r v a t i o n s i t is c h a r a c t e r -
i s t i c of t h i s p a r e n c h y m a l t i s s u e t h a t i n t h e r e g i o n s o u t s i d e of t h e v a s c u l a r b u n d l e s t h e c e l l s 
a r e e l o n g a t e d r a t h e r i n t h e d i r e c t i o n of t h e e p i d e r m i s ( i .e . h o r i z o n t a l l y ) w h i l e o n t h e i n n e r 
p a r t p a r a l l e l l y w i t h t h e o v a r i a n c a v i t y ( i .e . v e r t i c a l l y ) . T h i s f a c t m a y b e l o o k e d a t i n t h e s e n s e 
t h a t t h e o u t e r r e g i o n of t h e p a r e n c h y m a l t i s s u e i s o f t o r a l o r ig in , w h i l e t h e i n n e r p a r t c o n s i s t s 
o f t h e t i s s u e - r e g i o n of t h e f l o w e r - l e a v e s g r o w n t o g e t h e r c o n g e n i t a l l y , a l t h o u g h t h i s i n t e r p r e t a -
t i o n c a n n o t b e p r o v e d s a t i s f a c t o r i l y . T h e a b o v e m e n t i o n e d f e a t u r e m a y a l s o b e e x p l a i n e d b y 
a s s u m i n g t h a t t h e e x t e r n a l p a r t o f t h e p a r e n c h y m a p r o m o t e s t h e g r o w t h i n w i d t h b y t h e 
e x t e n s i o n of t h e c e l l s , w h e r e a s t h e l o n g i t u d i n a l g r o w t h of t h e t o r i c p a r t i s t h e r e s u l t o f t h e 
e x t e n s i o n of t h e i n n e r r e g i o n ( F i g . 1) . 
P a s s i n g o v e r t o t h e t i s s u e s y s t e m s of t h e v a s c u l a r b u n d l e s o f t h e f l o r a l t o r u s w e h a v e 
t o m e n t i o n t h a t t h e l a t e s t a n d v e r y d e t a i l e d r e s u l t s o n t h i s m a t t e r w e r e p u b l i s h e d b y MAC 
DANIELS ( 1 9 4 0 ) , FAMES —MAC D A N I E L S (1947) a n d o n t h e b a s i s of t h e i r i n v e s t i g a t i o n s b y 
BOBBINS — W E I E R — STOCKING ( 1 9 6 5 ) . B y r e a s o n o f t h e s e i n v e s t i g a t i o n s c o n c e r n e d w i t h t h e 
s y s t e m of v a s c u l a r t i s s u e s t h e y q u a l i f y t h e f o r m a t i o n of b o t h t h e p i s t i l a n d t h e f r u i t a s a 
r e s u l t of a p p e n d i c u l a r o r g a n i z a t i o n . 
W e h a v e s t a r t e d o u r i n v e s t i g a t i o n s c o n c e r n i n g t h e d e v e l o p m e n t a l c o n d i t i o n s , o f t h e 
v a s c u l a r t i s s u e s y s t e m in t h e f l o w e r s t a g e ( F i g . 1 A , A x ; B , Bx) . I n t h e c r o s s - s e c t i o n m a d e of 
t h e f l o r a l p e d u n c l e t h e r e a r e 6 — 7 b u n d l e s s i t u a t e d a l o n g a c i rc le . A t a s o m e w h a t h i g h e r l e v e l 
u n d e r t h e f l o r a l t o r u s s e v e r a l s m a l l e r b u n d l e s ( t i ) b r a n c h o f f f r o m t h e p e d u n c u l a r b u n d l e s ( p e ) 
o u t w a r d s a n d 5 o n e s of m e d i u m s i z e i n w a r d s . T h e l a t t e r a r e t h e v e n t r a l b u n d l e s of t h e p i s t i l 
( v c ) . T h e so c a l l e d " p e d u n c u l a r b u n d l e s " , r u n n i n g i n t h e m i d d l e c i r c l e o f t h e v a s c u l a r b u n d l e s 
o f t h e t o r a l p a r t , b e n d o u t w a r d s b e l o w t h e p i s t i l r e g i o n a n d b i f u r c a t e t r a n s v e r s a l l y . F u r t h e r 
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Fig. 1. L o n g i t u d i n a l s e c t i o n o f t h e " t o r a i " p a r t of t h e Malus pumila L . I n t h e m i d d l e t h e 
c o m m o n b u n d l e ( s + s t ) of t h e s e p a l a n d t h e s t a m e n m a y b e s e e n . O u t w a r d of i t t h e c e l l s 
a r e l e n g t h e n e d a t r i g h t a n g l e s t o t h e v a s c u l a r b u n d l e s ( a c c o r d i n g t o o u r s u p p o s i t i o n t h e t i s s u e 
r e g i o n of t h e t o r u s ) ; i n w a r d s ( I ) t h e ce l l s a r e s t r e t c h e d p a r a l l e l l y w i t h t h e v a s c u l a r b u n d l e s 
В В, 
Fig. 2. L o n g i t u d i n a l s e c t i o n ( A , A ^ a n d c r o s s s e c t i o n ( B , B J of t h e t o r a l p a r t of t h e f l o w e r 
of Malus pumila L . T h e c a l y c i n a l b u n d l e s p a r t o f f b e l o w t h e p i s t i l f r o m t h e s t a m e n b u n d l e s 
( A ) a n d t h i s m a y b e o b s e r v e d i u t h e c r o s s - s e c t i o n t o o ( B ) . I n a n o t h e r c a s e t h e c a l y c i n a l a n d 
s t a m i n a l b u n d l e s b r a n c h o f f o n l y a b o v e t h e o v a r i a n p a r t o f t h e p i s t i l ( A j . I I , ) - T h e t o r a l b u n d l e s 
( t i , t s ) m a y b e d i s c e r n e d we l l i n t h e s e c t i o n p l a n e ; s = s e p a l b u n d l e ; s t = s t a m i n a l b u n d l e ; 
p = p e t a l b u n d l e ; d c = d o r s a l b u n d l e of t h e p i s t i l ; v c = v e n t r a l b u n d l e o f t h e p i s t i l ; t s = t h e 
u p p e r b u n d l e s o f t h e t o r u s ; t i = l o w e r b u n d l e s of t h e t o r u s ; s + s t = c o m m o n b u n d l e o f t h e 
s e p a l a n d t h e s t a m e n ; о = o v a r y 
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o n w e d e s c r i b e t h e d e v e l o p m e n t a l c o n d i t i o n s o f t h e v a s c u l a r b u n d l e s . O u t of e a c h o f t h e 10 
b u n d l e s , f o r m e d i n t h e a b o v e m e n t i o n e d w a y s t i l l i n t h e z o n e b e l o w t h e p i s t i l , o n e b u n d l e 
( t s ) s t a r t s i n t h e d i r e c t i o n of t h e p e r i p h e r a l p a r t c o v e r i n g w i t h a n e t w o r k t h e t i s s u e u n d e r t h e 
e p i d e r m i s a n d j o i n i n g t h e t h i n p e r i p h e r a l b u n d l e s c o m i n g f r o m b e l o w . A m o n g t h e 1 0 b u n d l e s 
r u n n i n g u p w a r d s , o n t h e i n n e r s i d e of e a c h o f t h e f i v e o n e s s i t u a t e d i n t h e d i r e c t i o n of t h e 
m o n o m e r o v a r i e s , a b u n d l e b r a n c h e s off a n d r u n n i n g o n t h e o u t e r s i d e of t h e o v a r y g r o w s 
a r o u n d i t ( t h e d o r s a l b u n d l e o f t h e p i s t i l , d c ) . A t a s o m e w h a t h i g h e r l eve l , m o s t l y u n d e r 
Fig. 3. L o n g i t u d i n a l a n d c ros s s e c t i o n of t h e f r u i t o f Malus pumila L . ( A , B ) ; s = s e p a l b u n d l e 
s t = s t a m i n a l b u n d l e ; p p e t a l b u n d l e ; f r = f o l l i c l e ; se = s e e d ; t i = l o w e r t o r a l b u n d l e s ; 
t s = u p p e r t o r a l b u n d l e s ; e c = e n d o c a r p ; m c = i n e s o c a r p ; d c = d o r s a l b u n d l e o f f r u i t ; 
si = s e p a l 
t h e p i s t i l ( A ) , b u t s o m e t i m e s a b o v e t h e p i s t i l ( A j ) w e m a y o b s e r v e a n e w b r a n c h i n g o f f : 
t h e s e p a l i n e a n d t h e s t a m i n a l b u n d l e s d i s p a r t , n a m e l y t h e i n n e r s t a m i n a l a n d t h e o u t e r s e p a -
l i n e b u n d l e s . A m o n g t h e t e n b u n d l e s u n d e r t h e p i s t i l r e g i o n e a c h of t h e r e m a i n i n g f i v e b u n d l e s 
r u n s u p w a r d s i n a l t e r n a t i n g p o s i t i o n s a n d t h e y p u l l a p a r t i n a s u p e r p o s e d p o s i t i o n i n t o 
s e p a r a t e p e t a l i n e - a n d s t a m i n a l - b u n d l e s . T h e l a t t e r o n e s d i s p a r t o n c e m o r e i n t h e u p p e r 
p a r t of t h e t o r u s i m m e d i a t e l y b e f o r e e n t e r i n g t h e s t a m i n a l f i l a m e n t s . T h e p e r i p h e r a l b u n d l e s 
s e p a r a t i n g o f f , p a r t l y a t t h e s u b t o r a l l e v e l a n d p a r t l y i n t h e l o w e r p a r t of t h e t o r u s , i n t o t h e 
p e r i p h e r a l p a r t , a c c o r d i n g t o o u r s u p p o s i t i o n m a y b e l o o k e d u p o n a s t o r a l b u n d l e s a n d o n 
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t h i s b a s i s t h e p e r i o v a r i a i i p a r t of t h e r e g i o n of t h e f l o r a l b o d y c a l l e d " t o r u s " i s f o r m e d b y t h e 
c a l y c i n a l a n d s t a m i n a l t i s s u e s c o n g e n i t a l l y g r o w n t o g e t h e r , w h e r e a s i t s o u t e r p e r i p h e r a l 
p a r t i s f o r m e d b y t h e t o r a l t i s s u e s . 
F u r t h e r o n o u r i n v e s t i g a t i o n s c o n c e r n i n g t h e f u l l - g r o w n a p p l e - f r u i t a r e d e a l t w i t h 
( F i g s 3 , 4 ) . W e b e g a n m a k i n g b y h a n d s e c t i o n s i n t h e d i r e c t i o n o f t h e s e p a l s (s i ) r e m a i n i n g 
o n t h e u p p e r s ide o f t h e f r u i t . T h e c o u r s e of t h e b u n d l e s m a y b e f o l l o w e d u p w e l l e v e n w i t h 
t h e n a k e d e y e . T h e r e a d y s e c t i o n s w e r e p u t o n a g l a s s - p l a t e a n d a l l o w e d t o d r y f o r s o m e d a y s . 
I n t h i s w a y t h e v a s c u l a r b u n d l e s b e c a m e e v e n m o r e d i s t i n c t . T h e p e d u n c l e of t h e f r u i t s i n k s 
d e e p l y i n t o t h e l o w e r , p e r i p h e r a l p a r t of t h e f r u i t , w h i c h h a s t h i c k e n e d v e r y s i g n i f i c a n t l y . 
T h e f o l l i c l e s ( f r ) t o g e t h e r w i t h t h e m a t u r e s e e d s (se) a r e s i t u a t e d i n t h e d i r e c t i o n of t h e s e p a l s . 
Fig. 4. Malus pumila L . — S o m e d e t a i l s o f t h e f r u i t - w a l l . A ) T h e s e p a l i n e b u n d l e r u n s s e p a r a t e 
l y f r o m t h e s t a m i n a l o n e ( s t ) ; B ) T h e l o w e r t o r a l b u n d l e ( t i ) r u n s i m m e d i a t e l y u n d e r t h e 
e x o c a r p ( e x c ) u p w a r d s ; C) T h e u p p e r b u n d l e s of t h e t o r u s ( t s ) b e n d o u t t o t h e s i d e a n d t h e n 
t u r n i n g u p w a r d s c l o s e t o t h e e x o c a r p t h e y r u n f u r t h e r o n u p w a r d s i n t h e f r u i t 
S t a r t i n g f r o m t h e p e d u n c l e of t h e f r u i t t h e r e a r e t h r e e b u n d l e s r u n n i n g o n t h e o u t e r s i d e of 
t h e f o l l i c l e . T h e i n n e r , s m a l l e r o n e i s t h e d o r s a l b u n d l e of t h e f r u i t ( d c ) , t h e m i d d l e o n e is t h e 
s t a m i n a l b u n d l e ( s t ) a n d t h e o u t e r o n e i s t h e c a l y x - b u n d l e ( s ) w h i c h d r a w i n g a w a y e v e n m o r e 
o f f t h e s t a m i n a i n t h e u p p e r p a r t o f t h e f l e s h y a p p l e f r u i t j o i n s i n t o t h e s e p a l m a k i n g a 
l a r g e b e n d . 
B e t w e e n t h e t w o f o l l i c l e s o n l y o n e b u n d l e r u n s u p w a r d s ( p ) o u t of t h e l o w e r p a r t of 
t h e a p p l e f r u i t s t a r t i n g f r o m t h e f r u i t - p e d u n c l e . T h i s i s t h e c o m m o n b u n d l e of t h e s t a m e n 
a n d t h e p e t a l , w h i c h p a r t a s u n d e r o n l y a b o v e t h e f o l l i c u l a r f r u i t f o r m i n g t h e e x t e r n a l p e t a l 
a n d t h e i n t e r n a l s t a m e n b u n d l e s . 
T h e r e is a l o t o f s m a l l b u n d l e s r u n n i n g o n t h e p e r i p h e r a l p a r t o f t h e f l e s h y a p p l e f r u i t , 
i m m e d i a t e l y u n d e r t h e e x o c a r p , w h i c h h a v e b r a n c h e d o f f f r o m t h e f r u i t - p e d u n c l e . A b o v e t h e s e 
b u n d l e s t h e p e r i p h e r a l o n e s ( t i ) o r i g i n a t i n g in t h e l o w e r p a r t of t h e t o r u s a r e t o b e f o u n d . 
H a v i n g s u b s t a n t i a l l y i n c r e a s e d t h e y s h o w a d i a m e t e r a l m o s t i d e n t i c a l w i t h t h a t of t h e c a l y c i n a l 
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b u n d l e s . T h e f o r m e r o n e s r u n a t f i r s t s o m e w h a t d o w n w a r d s a n d t h e n , b e n d i n g i n a b o w , 
u p w a r d s a n a s t o m o s i n g i n s o m e c a s e s w i t h t h e p e r i p h e r a l b u n d l e s c o m i n g f r o m b e l o w a n d 
c o v e r i n g w i t h a n e t w o r k t h e o u t e r t i s s u e a s f a r a s t h e u p p e r p a r t o f t h e f r u i t ( t s ) . 
T h e s e p e r i p h e r a l b u n d l e s b r a n c h i n g o f f a t t w o l e v e l s , b r a n c h o f f i n t h e c a s e o f b o t h 
t h e f l o w e r s a n d t h e f r u i t s b e l o w t h e b u n d l e s o f t h e f l o r a l l e a v e s ( c a l y x , p e t a l , s t a m e n ) . T h e y 
m a y b e t a k e n , a c c o r d i n g t o o u r s u p p o s i t i o n , f o r t o r a l b u n d l e s a n d t h e r e f o r e t h e p e r i p h e r a l 
t i s s u e r e g i o n m a y b e q u a l i f i e d a s o f t o r a l o r i g i n . T h u s t h e m e s o c a r p ( m e ) o f t h e f l e s h y a p p l e 
f r u i t i s b u i l t u p of t h e o u t e r t i s s u e r e g i o n o f t o r a l o r i g i n e x t e n d i n g a l m o s t t o t h e u p p e r p a r t 
o f t h e f r u i t a n d of t h e z o n e of t h e i n n e r f l o r a l l e a v e s g r o w n t o g e t h e r b e l o w . C o n s e q u e n t l y b o t h 
t h e a x i a l a n d t h e a p p e n d i c u l a r c h a r a c t e r s m a n i f e s t t h e m s e l v e s i n t h e f o r m a t i o n o f t h e f r u i t . 
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Taxonomical position: Triticum aestivum L. var. erythrospermum (KÖRN.) MSF. 
Origin: R u m a 2 4 4 x S z é k á c s 1 X K a n r e d s e l e c t e d f r o m a r e g i o n a l v a r i e t y . 
Beginning of breeding: Ruma 1909, Kompolt 1918. 
Breeder: J F L E I S C H M A N N , R . d r . ( K o m p o l t ) ; v a r i e t y m a i n t a i n e d b y t h e A g r i c u l t u r a l R e s e a r c h 
I n s t i t u t e , K o m p o l t . 
State qualification: S t a t e r e g i s t e r e d i m p r o v e d v a r i e t y 1 9 2 8 , 1 9 5 1 . 
General characterization : W i n t e r - h a r d y , d r o u g h t r e s i s t a n t , m e d i u m e a r l y , r e d g r a i n e d , b e a r d e d 
w i n t e r w h e a t o f r e l i a b l e a n d h i g h p r o d u c t i v i t y a n d g o o d f l o u r q u a l i t y , s u s c e p t i b l e 
t o l o d g i n g , t o l e r a n t t o e x t r e m e c o n d i t i o n s ; r i p e n i n g i s n o t u n i f o r m d u e t o s e c o n d a r y e a r s . 
Morphological description: 
Boot system : p e n e t r a t e s i n t o t h e so i l t o a d e p t h o f a b o u t 1 1 0 c m ; 6 5 p e r c e n t o f t h e r o o t s 
i s f o u n d i n t h e u p p e r 10 c m of t h e c u l t i v a t e d so i l l a y e r a n d o n l y 19 p e r c e n t 
i n t h e 20 c m l a y e r b e l o w ( K Á R P Á T I — M Á N D Y 1 9 6 1 ) . 
Shoot system: g r o w t h a n d t i l l e r i n g v i g o r o u s . T h e e x t e n t o f t i l l e r i n g i s 2 . 5 — 3 . 3 . 
Culm: 1 0 7 . 5 c m o n t h e a v e r a g e ( r a n g e : 8 8 — 1 1 7 c m ) , t h i n , f i n e , s u s c e p t i b l e t o l o d g i n g , 
s t i l l n o n - r i g i d ; c o l o u r i s y e l l o w i s h - w h i t e w h e n m a t u r e . L e n g t h of i n t e r n o d e s 
( f r o m t h e b a s e u p w a r d s ) i s a n a v e r a g e o f 3 . 4 , 9 . 4 , 1 2 . 7 , 1 8 . 7 , 3 0 . 4 , 3 4 . 6 c m 
( B A J A I 1 9 6 1 ) . 
Foliage: Y o u n g p l a n t s h a v e s p r e a d i n g , l i g h t g r e e n l e a v e s w i t h n a r r o w l e a f - b l a d e s . 
F u l l y d e v e l o p e d l e a v e s a r e o b l o n g l a n c e o l a t e w i t h a n a v e r a g e l e n g t h o f 2 6 . 9 c m 
a n d a v e r a g e l e a f s u r f a c e o f 2 6 c m - ( B A J A I 1 9 6 1 a ) . L e a f a p e x i s s h a r p , a u r i c l e 
a t t h e l e a f b a s e p u r p l i s h r e d ( g r a d u a l l y b e c o m i n g w h i t e a f t e r f l o w e r i n g ) . L e a f 
b l a d e i s r e c l i n a t e , n a r r o w a n d t h i n , s u s c e p t i b l e t o d i s e a s e s ( P A P P 1 9 5 4 ) . 
Ear: b e a r d e d o b l o n g u m , w i t h a n a v e r a g e l e n g t h o f 7 . 7 c m ( r a n g e : 6 . 9 — 8 . 2 ) , a n d 
y e l l o w i s h w h i t e c o l o u r w h e n r i p e ; c o m p a c t , i n c l i n e d . S p i k e l e t s a r e c l o s e l y a r r a n g e d -
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o n t h e r a c h i s a n d c o n t a i n n o r m a l l y 2 — 3 g r a i n s , s h e d h a r d l y a n y g r a i n w h e n 
m a t u r e . G r a i n w e i g h t p e r e a r 0 . 7 2 g ( r a n g e : 0 . 4 6 — 1 . 2 3 g ) ; a v e r a g e w e i g h t of 
e a r s 1 . 4 8 g ( r a n g e : 1 . 3 5 — 1 .60 g ) ; a v e r a g e n u m b e r o f e a r s p e r m 2 4 9 3 ( r a n g e : 
3 4 8 — 5 1 0 ) w h e n n o r m a l l y s o w n . B e a r d l o n g , f i n e . G l u m e s a r e e l l i p t i c a l , t i p s 
n a r r o w , r o u n d e d , b e a r d s a r e s h o r t e r t h a n l o d i c u l e s . W h e n m a t u r i n g t h e l e v e l 
o f e a r s i s n o t u n i f o r m o w i n g t o t h e g r e a t n u m b e r o f s e c o n d a r y e a r s ; h e r e a n d 
t h e r e e a r s t o w e r a b o v e t h e s t a n d . 
Caryopsis: e l o n g a t e d o v a t e , 4 . 5 — 7 . 2 m m l o n g a n d 2 . 4 — 3 . 6 m m w i d e . T h e e m b r y o 
s c u t e l l u m is r o u n d , t h e e m b r y o v i g o r o u s . T h e g r a i n i s r e d ( b r o w n i s h ) , i t s s u b s t a n c e 
h a r d , f l i n t y . T h o u s a n d g r a i n w e i g h t 3 4 . 9 g o n t h e a v e r a g e ( r a n g i n g f r o m 2 8 . 7 
t o 3 9 . 5 g ) , h e c t o l i t r e w e i g h t 7 9 . 4 k g ( r a n g i n g b e t w e e n 7 7 . 8 a n d 8 1 . 8 k g ) . T h e 
q u a l i t y o f t h e f l o u r g o o d ( B j — A 2 ) , w e t a l e u r o n c o n t e n t 2 8 — 32 p e r c e n t , d r y 
a l e u r o n c o n t e n t 9 — 1 1 p e r c e n t . T h e q u a l i t y o f f l o u r v a r i e s w i t h t h e s i t e o f 
g r o w i n g ( K A P Á S et al. 1 9 6 5 ) . 
Biological characters : 
Germination: c a r d i n a l p o i n t s : m i n i m u m - | - 2 0 C , o p t i m u m 1 5 ° C , m a x i m u m 3 5 ° C . O p t i -
m u m g e r m i n a t i o n p e r i o d 4 — 6 d a y s ( M Á N D Y 1 9 6 1 ) . 
Vegetation period: f r o m s e e d i n g t o r i p e n i n g 2 6 4 d a y s o n t h e a v e r a g e ( r a n g i n g f r o m 
2 4 7 t o 2 7 3 d a y s ) . 
Development : E v e n a t a r e l a t i v e l y l o w t e m p e r a t u r e g e r m i n a t e s , g r o w s a n d t i l l e r s w e l l , 
t h e r e b y d e v e l o p s a n a d e q u a t e s t a n d a n d g i v e s a s u f f i c i e n t l y h i g h y i e l d w h e n 
s o w n l a t e i n t h e a u t u m n . I f t h e n u m b e r o f s e c o n d a r y e a r s i s h i g h , r i p e n i n g 
i s s o m e w h a t p r o l o n g e d ( P A P P 1 9 5 4 ) . R i p e n i n g i s m e d i u m e a r l y , u n e v e n . 
Winter hardiness: Excel lent . 
Resistance to diseases: s l i g h t s u s c e p t i b i l i t y t o d u s t - b r a n d ; r u s t o c c u r s e s p e c i a l l y i n 
l o d g i n g ( K A P Á S et al. 1 9 6 5 ) . 
Farm technology requirements: 
Seeding: i s o p t i m a l l y m e d i u m l a t e , i n t h e s e c o n d h a l f o f O c t o b e r ; i t g i v e s , h o w e v e r , 
a n a d e q u a t e y i e l d e v e n w h e n s o w n l a t e ( N o v e m b e r , D e c e m b e r ) ( M Á N D Y 1 9 6 7 ) . 
S e e d r e q u i r e m e n t 3 — 3 . 1 m i l l i o n g e r m s / c a d . y o k e ( 5 2 0 5 4 0 g e r m s / s q . m ) . 
Soil requirement: y i e l d s a r e s u f f i c i e n t l y h i g h e v e n i n s o i l s o f e x t e n s i v e , d r y n a t u r e ; 
h o w e v e r , i n s o i l s r i c h i n n u t r i e n t s ( n i t r o g e n ) t h e p l a n t s l o d g e . I t s r e q u i r e m e n t s 
w i t h r e g a r d t o t h e s t a t e o f c u l t i v a t i o n , n u t r i e n t - a n d w a t e r s u p p l y o f t h e s o i l 
a r e n o t h i g h ( K A P Á S et al. 1 9 6 5 ) . 
Productivity : G r a i n y i e l d o n t h e a v e r a g e o f m a n y y e a r s i s 1 6 . 6 q / c a d . y o k e ( 1 c a d . 
y o k e 5 7 5 4 . 5 6 m 2 - 1 4 2 2 a c r e ) ( r a n g i n g f r o m 1 0 . 6 t o 1 9 . 2 q / c a d . y o k e ) ; s t r a w 
y i e l d a n a v e r a g e o f 3 3 . 2 q / c a d . y o k e ( r a n g i n g f r o m 2 2 — 4 3 q / c a d . y o k e ) . 
Area of cultivation : i t i s b e s t g r o w n in t h e p o o r s o i l s of t h e h i g h e r n o r t h e r n r e g i o n s o f 
H u n g a r y a s w e l l a s i n d i s t r i c t s w h e r e i t i s s o w n l a t e ( K A P Á S et al. 1 9 6 5 ) . 
* 
P r e p a r e d a t t h e N a t i o n a l I n s t i t u t e of A g r o b o t a n y , T á p i ó s z e l e 
G Y . M Á N D Y 
R E F E R E N C E S 
B A J A I , J . ( 1 9 6 1 ) : K a l á s z a n a l í z i s e k é s s z a l m a s z á r t a g h o s s z ú s á g - m é r é s e k ő s z i b ú z a - v e t é s m ó d k í -
s é r l e t b e n ( A n a l y s e s o f e a r s a n d m e a s u r e m e n t s o f t h e l e n g t h o f s t r a w i n t e r n o d e s i n a n 
e x p e r i m e n t o n w i n t e r w h e a t s o w i n g m e t h o d s ) . B ú z a t e r m e s z t é s i K í s é r l e t e k 1 9 5 2 — 1 9 5 9 . 
A k a d é m i a i K i a d ó , B u d a p e s t , 1 4 7 — 1 5 1 . 
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B A J A I , J . ( 1 9 6 1 a ) : N ö v e k e d é s r i t m u s - és l e v é l f e l ü l e t v i z s g á l a t o k ő s z i b ú z a - v e t é s m ó d k í s é r l e t e k -
b e n ( G r o w t h r h y t h m a n d l e a f s u r f a c e s t u d i e s i n s o w i n g m e t h o d e x p e r i m e n t s w i t h w i n t e r 
w h e a t ) . B ú z a t e r m e s z t é s i K í s é r l e t e k 1 9 5 2 — 1 9 5 9 . A k a d é m i a i K i a d ó , B u d a p e s t , 1 2 9 — 1 4 6 . 
KAPÁS, S . et al. ( 1 9 6 5 ) : M i n ő s í t e t t n ö v é n y f a j t á i n k ( S t a t e c e r t i f i e d H u n g a r i a n p l a n t v a r i e t i e s ) . 
M e z ő g a z d a s á g i K i a d ó , B u d a p e s t . 
K Á R P Á T I , Y . — M Á N D Y , G Y . ( 1 9 6 1 ) : A d a t o k n e m e s í t e t t b ú z a f a j t á i n k g y ö k é r z e t é n e k m e n n y i l e g e s 
v i s z o n y a i h o z . ( D a t a o n t h e q u a n t i t a t i v e r e l a t i o n s i n t h e r o o t s y s t e m s o f i m p r o v e d 
H u n g a r i a n w h e a t v a r i e t i e s ) . B ú z a t e r m e s z t é s i K í s é r l e t e k 1 9 5 2 — 1 9 5 9 , A k a d é m i a i K i a d ó , 
B u d a p e s t , 5 3 2 — 5 4 7 . 
MÁNDY, G Y . ( 1 9 6 1 ) : A c s í r á z á s h ő m é r s é k l e t k a r d i n á l i s p o n t j a i n a k v i z s g á l a t a h a z a i ő s z i b ú z a 
f a j t á k k a l ( I n v e s t i g a t i o n s i n t o t h e c a r d i n a l p o i n t s o f g e r m i n a t i o n t e m p e r a t u r e i n H u n -
g a r i a n w i n t e r w h e a t v a r i e t i e s ) . B ú z a t e r m e s z t é s i K í s é r l e t e k 1 9 5 2 — 1 9 5 9 . A k a d é m i a i 
K i a d ó , B u d a p e s t , 1 0 5 — 1 0 9 . 
MÁNDY, G Y . ( 1 9 6 7 ) : Ő s z i b ú z á k f e n o ö k o l ó g i a i v i z s g á l a t a ( P h e n o e c o l o g i c a l s t u d i e s o n w i n t e r 
w h e a t s ) . A g r o b o t a n i k a , 1 9 6 5 . 7 / 2 , 2 9 — 4 1 . 
P A P P , ZS . ( 1 9 5 4 ) : Ő s z i b ú z a ( W i n t e r w h e a t ) . N e m e s í t e t t n ö v é n y f a j t á k k a l v é g z e t t o r s z á g o s 
f a j t a k í s é r l e t e k e r e d m é n y e i . 1 9 5 3 . M e z ő g a z d a s á g i K i a d ó , B u d a p e s t . 1 3 3 - 1 7 3 . 
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P R E L I M I N A R Y S T U D I E S T O T H E E V O L U T I O N A R Y I N T E R P R E T A T I O N 
O F P E R I O D I C A L O N T O G E N Y * ( " A L T E R N A T I O N O F G E N E R A T I O N S " ) 
I N P L A N T S * * 
I t i s k n o w n t h a t t h e o n t o g e n e s i s of m o s t l i v i n g p l a n t s c o n s i s t s o f t w o s t a g e s l i n k e d 
b y n u c l e a r p h a s e c h a n g e . T h e s a m e l a w i s v a l i d f o r t h e a n i m a l w o r l d w i t h t h e d i f f e r e n c e t h a t 
i n t h e l i f e c y c l e o f a n i m a l s t h e g a m e t i c , w h i l e a m o n g t h e m a j o r i t y o f p l a n t s t h e z y g o t i c a n d 
i n t e r m e d i a t e n u c l e a r p h a s e c h a n g e s p r e v a i l . A s n u c l e a r p h a s e c h a n g e p l a y s a d o m i n a n t r o l e 
i n t h e f o r m a t i o n o f n e w i n d i v i d u a l s a n d t h u s i n t h e p e r p e t u a t i o n o f t h e g e n u s o r t h e c a t e g o r y , 
i t i s o b v i o u s t h a t t h e a l t e r n a t i o n o f g e n e r a t i o n s i s a s u b s t a n t i a l d r i v i n g f o r c e a n d f o r m of 
m a n i f e s t a t i o n o f p l i y l o g e n y . W e c a n c o n c e i v e p h y l o g e n y a s c o n s i s t i n g o f a n e n d l e s s s e q u e n c e 
o f p e r i o d i c a l l y a l t e r n a t i n g o n t o g e n i c s t a g e s . I n t e c h n i c a l l i t e r a t u r e , t h e o n t o g e n i c s t a g e s a r e , 
Fig. 1. G r a p h i c r e p r e s e n t a t i o n o f i n t e r m e d i a t e i s o m o r p h i c o n t o g e n y , n : h a p l o i d , 2 n : d i p l o i d 
d o m a i n . G : g a m y , R : r e d u c t i o n . T : t i m e a x i s , a t o n c e p h a s e b o u n d a r y 
f o r p r a c t i c a l r e a s o n s , r e p r e s e n t e d i n t h e f o r m o f a r e c u r r i n g l i n e , u s u a l l y a c i r c l e . I n r e a l i t y , 
h o w e v e r , t h e e n t i t y of t h e s e s t a g e s g i v e s a s p i r a l s i n c e a l i f e c y c l e d o e s n o t r e c u r t o i t s e l f b u t 
o n l y t o a s t a g e i d e n t i c a l o r s i m i l a r i n p h a s e . T h e d i f f i c u l t i e s of r e p r e s e n t a t i o n c a n b e e l i m i n a t e d 
b y l a y i n g t h e a x i s o f t h e s p i r a l i n t h e p l a n e of t h e p a p e r a n d b y u s i n g p r o j e c t i o n i n i n f i n i t y . 
P l a n e p r o j e c t i o n b e c o m e s i n t h i s w a y a c u r v e . B y w a y of e x a m p l e t h e c u r v e o b t a i n e d 
f o r t h e l i f e c y c l e o f a n i s o m o r p h i c p l a n t i s s h o w n i n F i g . 1 . T h e b i s e c t o r i s a t t h e o n c e p h a s e 
b o u n d a r y a n d a l s o t h e t i m e a x i s f r o m l e f t t o r i g h t . O v e r i t i s s i t u a t e d t h e h a p l o i d d o m a i n 
i n w h i c h t h e h a p l o i d s t a g e i s r e p r e s e n t e d b y a h a l f w a v e ( t r a c e d i n a t h i n d o u b l e l i n e ) s y m b o l i z -
i n g t h e t w o s e x e s . T h e d i p l o i d s t a g e f a l l i n g b e n e a t h t h e p h a s e b o u n d a r y i s s h o w n b y t h e t h i c k 
h a l f w a v e . T h e d e s c e n d i n g p o i n t s o f i n t e r s e c t i o n r e p r e s e n t t h e s e x u a l p r o c e s s , t h e r i s i n g o n e s 
t h e r e d u c t i o n . B y t h i s n e w m e t h o d of r e p r e s e n t a t i o n e v e r y t y p e a n d e v e r y p e c u l i a r i t y o f 
a l t e r n a t i o n o f g e n e r a t i o n s ( e . g . a u t o - a n d h e t e r o t r o p h y , s y m b i o s i s , p a r a s i t i s m , h o m o - a n d 
h e t e r o t h a l l y , m o n o - a n d d i o e c y , e t c . ) c a n b e e x p r e s s e d g r a p h i c a l l y . L a c k of s p a c e n o t p e r -
m i t t i n g m e t o i l l u s t r a t e t h e m i n t h e p r e s e n t p a p e r , I i n t e n d t o s h o w t h e m i n a l l d e t a i l i n a 
l a t e r s t u d y . H e r e I s h o u l d l i k e t o m e n t i o n o n l y t h a t b y r a i s i n g o r b y l o w e r i n g t h e p h a s e 
b o u n d a r y a n y t y p e of h e t e r o t r o p h y c a n e a s i l y b e r e p r e s e n t e d . A s t h e c u r v e i n q u e s t i o n c a n , 
* T h e e x p r e s s i o n " p e r i o d i c a l o n t o g e n y " i n s t e a d o f " a l t e r n a t i o n s o f g e n e r a t i o n " o r i g i n a t -
e d f r o m P r o f . S á n d o r S á r k á n y ( S Á R K Á N Y — S Z A L A I 1 9 6 4 , SÁRKÁNY 1 9 6 9 ) . 
** T h i s s t u d y w a s c o p i e d w o r d f o r w o r d f r o m t h e a u t h o r ' s o r i g i n a l ( E d i t o r i a l B o a r d ) . 
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i n p r i n c i p l e , b e c o n t i n u e d i n f i n i t e l y e i t h e r b a c k w a r d s o r f o r w a r d s , a n d a s a l l r e l a t e d c a t e g o -
r i e s d e v e l o p e d f r o m a n o t h e r ( p h y l o g e n y ) , t h i s n e w w a y of r e p r e s e n t a t i o n p e r m i t s t h e e v o -
l u t i o n of o n t o g e n y t o b e s t u d i e d a n d i l l u s t r a t e d o n a n y p h y l o g e n e t i c l i n e . 
A l t e r n a t i o n of g e n e r a t i o n s m u s t , t o m y m i n d , h a v e e v o l v e d i n c o n n e c t i o n w i t h t h e 
a p e r i o d i c o r p e r i o d i c c h a n g e s o f t h e o e c o l o g i c f a c t o r s , i t m a y e v e n b e r e g a r d e d a s t h e r e s u l t 
o f t h e s e c h a n g e s . I t i s a w e l l - k n o w n f a c t t h a t i n t h e m o s t s i m p l e l i v i n g , a n u c l e a r o r g a n i s m s 
( a k a r y o b i o n t a ) s o m e ce l l s o r c e l l - p a r t s p a s s i n t o a r e s t i n g s t a t e w h e n f o o d g e t s e x h a u s t e d 
o w i n g t o a f a l l i n t e m p e r a t u r e o r t o d r o u g h t , i . e . w h e n c o n d i t i o n s b e c o m e u n f a v o u r a b l e . S u c h 
a ce l l d i f f e r s f r o m t h e n o r m a l o n e s i n t h a t i t i s s u r r o u n d e d b y a t h i c k o r r e s i s t i n g w a l l , i t s 
p r o t o p l a s m c o n t a i n s l e s s w a t e r a n d i t s l i f e f u n c t i o n s a r e r e d u c e d . S u c h c e l l s a r e e .g . t h e " e n d o -
s p o r e s " i n b a c t e r i a o r t h e c y s t s o r h e t e r o c y s t s i n t h e b l u e - g r e e n a l g a e . T h e s e r e s t i n g c e l l s a r e 
m u c h m o r e r e s i s t a n t t o d e l e t e r i o u s h e a t a n d l i g h t e f f e c t s a n d t o d r o u g h t t h a n t h e r e s t . T h e 
s i m p l e s t o r g a n i s m s h a v i n g n u c l e i , t h e Euglenophyceae b e h a v e i d e n t i c a l l y . I f w e e x a m i n e t h e 
o n t o g e n y o f t h e s i m p l e s t a l g a e w h i c h e x h i b i t n u c l e a r p h a s e c h a n g e ( e . g . Chlorophyceae s . l . , 
i n c l . Volvocales, Charales) w e c a n s e e t h a t s e x u a l p r o c e s s e s o c c u r i n m o s t c a s e s w h e n c o n -
d i t i o n s b e c o m e u n f a v o u r a b l e o r t h a t a t l e a s t t h e r e s t i n g c e l l , t h e t h i c k - w a l l e d z y g o t e , 
b e g i n s t o d i v i d e ( b y r e d u c t i o n ! ) a s s o o n a s t h e e x t e r n a l f a c t o r s i m p m v e . T h i s i s e q u a l l y 
v a l i d b o t h f o r t h e u n i c e l l u l a r o r g a n i s m s ( e . g . Chlamydomonas) a n d I м t h e m u l t i c e l l u l a r 
o r g a n i s m s ( e . g . Ulothrix, Cedogonium). T h e r e f o r e , i t i s s a f e t o s u r m i s e I h a t n u c l e a r p h a s e 
c h a n g e p r e s u p p o s e s t h e c o m i n g i n t o b e i n g of t h e s e x u a l p r o c e s s i n d u c e d b y p e r i o d i c a l c h a n g e s 
i n t h e e c o l o g i c f a c t o r s . I t i s a n o t h e r m a t t e r t h a t i n p l a n t c e l l s t h e r e i s и p r i o r i a s i m i l a r 
t r e n d . C e l l s a r e u n i t s d i s p o s i n g o f b i o l o g i c a l ( l a s t l y c h e m i c a l a n d p h y s i c a l ) c o h e s i v e s t r e n g t h 
o f a d e t e r m i n e d d e g r e e w h i c h i n c a s e o f s . l . a b u n d a n c e of f o o d a r e l i a b l e t o b r e a k i n g u p 
( d i v i s i o n ) . U n f a v o u r a b l e c o n d i t i o n s t r a n s f o r m t h e c o h e s i o n i n t o a d h e s i v e a f f i n i t y , t h e l a t t e r 
r e s u l t i n g p h y l o g e n e t i c a l l y i n s e x u a l d i f f e r e n t i a t i o n . U n d e r t h i s a s p e c t r e d u c t i o n i s b u t a 
s w i t c h b a c k , a c t u a l l y p r o v e d b y t h e o n t o g e n y o f t h e p r i m i t i v e z y g o t i c p l a n t s e x h i b i t i n g 
n u c l e a r p h a s e c h a n g e ( s e e a b o v e ) . I c a n n o t a g r e e w i t h t h e s c h o o l o f t h o u g h t w h i c h e m p h a -
s i z e s r e d u c t i o n d i v i s i o n a s t h e e s s e n c e of n u c l e a r p h a s e c h a n g e a n d c o n s i d e r s t h e s e x u a l 
p r o c e s s o n l y a s t h e e q u a l i z a t i o n o f r e d u c t i o n ( e . g . ZIMMERMANN 1 9 5 9 , p . 5 4 — 55) . I n s u p p o r t 
o f h i s t h e o r y , t h i s a u t h o r s u p p l i e s g e n e t i e a l m o t i v e s i n w h i c h a c e r t a i n d e g r e e of t e l e o l o g y i s 
c o n c e a l e d . O n t h e b a s i s of c a u s a l i t y w e h a v e t o r e g a r d n u c l e a r p h a s e c h a n g e a s a r e s u l t , a n d 
u n d e r t h i s a s p e c t i t i s t h e n e c e s s i t y o f t h e a p p e a r a n c e o f t h e s e x u a l p r o c e s s t h a t w i l l b e c o m e 
a c c e n t u a t e d . T h e f a c t s b r i e f l y m e n t i o n e d i n t h e f o r e g o i n g a l s o s p e a k i n f a v o u r of t h i s r e a s o n -
i n g . B e s i d e s , t h e r e d u c t i o n t h e o r y d e m a n d s a c h r o m o s o m e s e t o f e v e n n u m b e r s w h i l e i n t h e 
p r e s e n t a r g u m e n t a t i o n t h i s p o s t u l a t e f a l l s a w a y . 
T h e f u r t h e r c o u r s e of t h e p h y l o g e n y of a l t e r n a t i o n of g e n e r a t i o n s w i l l n o t b e d i s c u s s e d 
i n d e t a i l h e r e a s i t i s a w i d e l y k n o w n a n d a c c e p t e d v i e w t h a t t h e d i p l o n t t y p e s a r e t h e p r o g r e s -
s i v e o n e s . I w i s h , h o w e v e r , t o s t r e s s t h a t i n t h e c o u r s e o f e v o l u t i o n a r y p r o g r e s s i o n t h e h a p l o i d 
p h a s e is g r a d u a l l y s u p p r e s s e d b y t h e d i p l o i d o n e , a p h e n o m e n o n i n w h i c h I p e r c e i v e t h e 
p h y l o g e n e t i c p r e d o m i n a n c e of t h e t e n d e n c y t o p o l y p l o i d i z a t i o n w i t h i n o n t o g e n y . T h e d i f f e r e n t 
t y p e s o f b o d y s t r u c t u r e s p r o v i d e d i f f e r e n t c o n d i t i o n s a n d p o s s i b i l i t i e s f o r t h i s t r e n d t o a s s e r t 
i t s e l f . I n u n i c e l l u l a r o r g a n i s m s t h e p r o g r e s s i o n r e s u l t e d i n g a m e t i c ( i s o - a n d o o g a m i c ) n u c l e a r 
p h a s e c h a n g e (Bacillariophyceae; t h e i r ce l l s t r u c t u r e i s a l s o h i g h l y d i f f e r e n t i a t e d ) . I n c o e n o -
b l a s t i c o r g a n i s m s i n t e r m e d i a t e a n d g a m e t i c s t a g e s c a n b e e s t a b l i s h e d ( S y p h o n a l e s , w i t h 
v e r y f e w s p e c i e s ) . I n t h e Thallophyta t h e r e a r e w e l l - k n o w n s e q u e n c e s c u l m i n a t i n g i n t h e Fucus 
a n d Sargassum t y p e s ( t h e g a m e t o p h y t e o f Fucus c o n s i s t s o f a f e w c e l l s r e g a r d e d b y m a n y a s 
g a m e t e s ) . T h e h i g h e s t p e a k of t h i s d e v e l o p m e n t i s , n o d o u b t , t h e t r i p l e a l t e r n a t i o n of g e n e r a -
t i o n s i n t h e Rodokhyceae. H o w e v e r , o n e s h o u l d n o t d i s r e g a r d t h e f a c t t h a t b e t w e e n t h e k a r -
p o s p o r o p h y t e a n d t h e a u x i l i a r y c e l l s p l a s m o g a m y t a k e s p l a c e w i t h k a r y o g a m y f a l l i n g o u t . 
I r e g a r d t h i s p r o c e s s a s a t e n d e n c y t o w a r d s t r i p l o i d y a n d a s a t h i r d s e x . 
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T h e Cormophytes b e i n g m a i n l y l a n d p l a n t s w i t h o r g a n s a n d t i s s u e s , o f f e r m u c h m o r e 
d i f f e r e n t i a t e d p o s s i b i l i t i e s f o r t h e e v o l u t i o n o f o n t o g e n y . I n l i e u o f e n u m e r a t i n g k n o w n f a c t s 
I s h a l l o n l y m e n t i o n t h a t a t t h e b e g i n n i n g t h e d i p l o i d s t a g e i s l e s s w e l l - d e v e l o p e d a n d l i v e s 
o n t h e e x p e n s e o f t h e a u t o t r o p h i c h a p l o i d s t a g e f r o m w h i c h i t o r i g i n a t e d ( e . g . Hepaticae, 
Sphagnales), t h e n b y a n d b y , i t b e c o m e s a u t o t r o p h i c i t s e l f ( e . g . Musci frondosi), e v e n t u a l l y 
s u p p r e s s i n g t h e h a p l o i d s t a g e w h i c h b e c o m e s h e t e r o t r o p h i c a n d p a r a s i t i c ( e . g . Gymnospermae). 
W i t h t h e d i p l o n t g e t t i n g t h e u p p e r h a n d t h e f u n c t i o n of t h e r e s t i n g c e l l g e t s s h i f t e d t o t h e 
s p o r e , a n d i n s e e d p l a n t s t o t h e m u l t i c e l l u l a r s e e d . 
Fig. 2. G e n e r a l p a t t e r n o f t h e e v o l u t i o n of o n t o g e n y i n a s i m p l i f i e d f o r m of r e p r e s e n t a t i o n 
n : h a p l o i d , 2 n : d i p l o i d ; 3 n : t r i p l o i d d o m a i n . E u : Euglenophyceae, R h : Rhodophyceae, H e : 
Hepaticae, Sphagnum, Mf: Musci frondosi, P t : Pteridophyceae, Gy: Gymnospermae, An: Angio-
spermae, Chi: Chlorophyceae s.l., Ph: Phaeophyceae 
D o u b l e f e r t i l i z a t i o n a n d s e c o n d a r y e n d o s p e r m ill t h e Angiospermae c a n b e i n t e r p r e t e d 
i n t h e k n o w l e d g e of t h e e v o l u t i o n o f o n t o g e n y a n d t h e g e n e r a l t r e n d i t r e v e a l s . 
T e c h n i c a l l i t e r a t u r e r e g a r d s t h e s e c o n d a r y e n d o s p e r m a s a n u t r i t i v e t i s s u e a n d i t s 
p r e s e n c e i n t h e s e e d a s a p r i m i t i v e , i t s a b s e n c e a s a p r o g r e s s i v e f e a t u r e ( e . g . N E T O L I T Z K Y 1 9 2 6 , 
ZIMMERMANN 1 9 5 9 , S o ó 1 9 6 3 , M E L C H I O R 1 9 6 4 , F I R B A S 1967) . C o n c e r n i n g d o u b l e f e r t i l i z a t i o n , 
h o w e v e r , o n l y t e l e o l o g i e a l e x p l a n a t i o n s ( e . g . Z IMMERMANN 1 9 5 9 ) a r e g i v e n . ( T h e s a m e h o l d s 
f o r t h e i n t e r p r e t a t i o n of t h e e n d o s p e r m . ) I a m o f o p i n i o n t h a t i n d o u b l e f e r t i l i z a t i o n t h r e e 
s e x u a l p r o c e s s e s a r e i n v o l v e d a n d n o t t w o . T h e f i r s t o n e is t h e c o m p l e t e k a r y o g a m y o f t h e t w o 
h a p l o i d ( p o l a r ) c e l l s r e s u l t i n g i n t h e f o r m a t i o n o f t h e c e n t r a l c e l l o f t h e e m b r y o s a c . I t i s o n l y 
a f t e r t h e c o m p l e t i o n of t h i s p r o c e s s t h a t t h e s o - c a l l e d d o u b l e f e r t i l i z a t i o n c a n t a k e p l a c e . 
T h i s c o n s i s t s o f t h e g a m y o f t h e o v u l e o n t h e o n e h a n d a n d of t h a t o f t h e d i p l o i d c e n t r a l ce l l , 
o n t h e o t h e r , t h e l a t t e r r e s u l t i n g i n t h e f o r m a t i o n o f a t r i p l o i d z y g o t e . I n t h i s r e s p e c t t h e Angio-
spermae a r e t h u s o n e s t e p f u r t h e r t h a n t h e Rhodophyceae. 
T h e s e c o n d a r y e n d o s p e r m c o r r e s p o n d s b o t h e v o l u t i o n a l l y a n d p h y l o g e n e t i c a l l y t o a 
t h i r d o n t o g e n i c p h a s e ( " g e n e r a t i o n " ) , e v e n if t h e d i p l o i d e m b r y o f o r m e d s y n c h r o n o u s l y s h o u l d 
d e s t r o y i t d u r i n g s e e d - d e v e l o p m e n t ( t h i s i s , p h y l o g e n e t i c a l l y t h e m o r e p r i m i t i v e s t a g e ) , o r 
d u r i n g s e e d g e r m i n a t i o n ( i . e . i n t h e p r o g r e s s i v e s t a g e ) . I t m u s t b e t a k e n i n t o c o n s i d e r a t i o n 
t h a t t h e e n d o s p e r m of t h e Angiospermae i s a r e l a t i v e l y n e w , r e c e n t p h e n o m e n o n i n p h y l o g e n y , 
s u p p r e s s e d a s y e t b y t h e s t a g e s o f t h e l e s s r e c e n t , c o n s e r v a t i v e t w o - p h a s e d d e v e l o p m e n t . 
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" R e d u c t i o n " , t h e r e f o r e , t a k e s p l a c e a t p r e s e n t a l o n g w i t h t h e d e t e r i o r a t i o n o f t h e 
t r i p l o i d s t a g e d u r i n g w h i c h t h e n u t r i e n t s o f t h e l a t t e r m i g r a t e i n t o t h e s y n c h r o n o u s d i p l o i d 
e m b r y o . I n t h i s i n t e r p r e t a t i o n , i n t h e Angiospermae t h o s e a r e t h e m o r e p r o g r e s s i v e s t a g e s 
i n w h i c h t h e r i p e s e e d e x h i b i t s a w e l l - d e v e l o p e d e n d o s p e r m . T h i s s t a t e m e n t i s s u b s t a n t i a t e d 
b y m o s t of t h e m o d e r n p l a n t c l a s s i f i c a t i o n s ( e . g . SKOTTSBERG, P U L L E , NOVAK, K I M U R A , 
H U T C H I N S O N , T A K H T A J A N i n : M E L C H I O R 1 9 6 4 ; S o ó 1 9 6 1 ) . I w a n t t o r e f e r , i n g e n e r a l , t o t h e 
difference between Dicotyledons a n d Monocotyledons and to the characteristics of Ranales 
a n d Helobiae. 
T h e g e n e r a l t r e n d i n t h e e v o l u t i o n of a l t e r n a t i o n o f g e n e r a t i o n s i s i l l u s t r a t e d b y m e a n s 
o f t h e d i a g r a m m a t i c r e p r e s e n t a t i o n o u t l i n e d in t h e i n t r o d u c t o r y p a r t o f t h e p r e s e n t p a p e r 
( F i g . 2 ) . T h e w a v e p e r i o d s t o h e s e e n i n t h e f i g u r e a r e , o f c o u r s e , o n l y s y m b o l i c b e c a u s e i n 
r e a l i t y m a n y t h o u s a n d m i l l i o n s o f w a v e s o u g h t t o h e t r a c e d . F u r t h e r m o r e , t h e w a v e p e r i o d s 
d o n o t ( a n d a r e n o t i n t e n d e d t o ) s h o w t h e c o u n t l e s s r a m i f i c a t i o n s w h i c h o c c u r r e d i u t h e c o u r s e 
o f e v o l u t i o n b u t a r e m e a n t b a r e l y t o i l l u s t r a t e t h e g e n e r a l t r e n d . 
A c k n o w l e d g e m e n t 
I w i s h t o e x p r e s s m y t h a n k s t o M i s s I l o n a M o l n á r f o r t e c h n i c a l h e l p . 
* 
D e p a r t m e n t o f A p p l i e d B o t a n y a n d H i s t o g e n e s i s , E ö t v ö s L o r á n d U n i v e r s i t y , B u d a p e s t 
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F T R B A S , F . ( 1 9 6 7 ) : S p e r m a t o p h y t a , i n : S t r a s b u r g e r ' s L e h r b u c h d e r B o t a n i k . 2 9 . A u f l . S t u t t -
g a r t . 
M E L C H I O R , H . ( 1 9 6 4 ) : E n g l e r ' s S y l l a b u s d e r P f l a n z e n f a m i l i e n . 12. A u f l . I i . B a n d . B e r l i n . 
N E T O L I T Z K Y , F . ( 1 9 2 6 ) : A n a t o m i e d e r A n g i o s p e r m e n - S a m e n . I n : L i n s b a u e r ' s H a n d b u c h d e r 
P f l a n z e n a n a t o m i e 10. B e r l i n . 
S Á R K Á N Y , S . ( 1 9 6 9 ) : A s z a k a s z o s e g y e d f e j l ő d é s a l a p v e t ő v o n á s a i ( T h e b a s i s of a l t e r a t i o n o f 
g e n e r a t i o n ) . I n : A n ö v é n y e k v i l á g a I . ( P l a n t W o r l d ) . G o n d o l a t , B u d a p e s t , 
S Á R K Á N Y , S . — S Z A L A I , I . ( 1 9 6 4 ) : N ö v é n y s z e r v e z e t t a n i p r a k t i k u m ( T h e p r a c t i c a l h i s t o m o r -
p h o l o g y ) . T a n k ö n y v k i a d ó , B u d a p e s t , 71 . 
S o ó , R . ( 1 9 6 1 ) : T h e p r e s e n t a s p e c t o f t h e e v o l u t i o n a r y h i s t o r y o f T e l o m o p h y t a . A n n . U n i v . 
Se i . B u d a p e s t , B i o l . , 4 , 1 6 7 — 1 7 8 . 
S o ó , R . ( 1 9 6 3 ) : F e j l ő d é s t ö r t é n e t i n ö v é n y r e n d s z e r t a n ( P h y l o g e n e t i c a l T a x o n o m y ) . T a n k ö n y v -
k i a d ó , B u d a p e s t . 
ZIMMERMANN, W . ( 1 9 5 9 ) : D i e P h y l o g e n i e d e r P f l a n z e n . S t u t t g a r t . 
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A c c o r d i n g t o d e m o g r a p h e r s of t h e U n i t e d N a t i o n s O r g a n i z a t i o n , t h e p o p u l a t i o n of 
t h e E a r t h w i l l g e t d o u b l e d b y 2006 . T h e r e f o r e , d e v e l o p i n g t h e m o s t i m p o r t a n t c e r e a l : t h e 
w h e a t i s r e a l l y a t a s k o f g r e a t p r o m i n e n c e . I n s o l v i n g t h i s t a s k t h e s c i ences o f b r e e d i n g a n d 
g e n e t i c s h a v e a n i m p o r t a n t r o l e . I n r e c e n t y e a r s t h e a t t e n t i o n of t h e b r e e d e r s a l l o v e r t h e 
w o r l d h a s b e e n c a l l e d , m o r e a n d m o r e , t o t h e s h o r t - c u l m w h e a t s , t o t h e s o - c a l l e d d w a r f a n d 
s e m i - d w a r f w h e a t c u l t i v a r s t h e p r o d u c t i o n o f w h i c h is c o n s i d e r e d a n e f f e c t i v e d e v e l o p m e n t a l 
m e t h o d of t h e p o t e n t i a l p r o d u c t i v i t y in w h e a t . T h e n o t i o n o f p r o d u c i n g d w a r f w h e a t c u l t i v a r s 
h a s c o m e i n t o e x i s t e n c e r e l a t i v e l y n o t v e r y l o n g a g o . H o w e v e r , t h e t e n d e n c y o f b r e e d i n g 
s h o r t - c u l m c u l t i v a r s is o f o l d e r d a t e . I t h a s b e e n b r o u g h t a b o u t m a i n l y u n d e r t h e e f f e c t of 
m o d e r n t i l l a g e , i n t e n s i v e g r o w i n g a n d l a r g e - s c a l e f e r t i l i z a t i o n . 
T h e s h o r t - c a l m c u l t i v a r s r e s i s t l o d g i n g a n d r e s p o n d t o h i g h - d o s i s n i t r o g e n f e r t i l i z e r s 
t o a l a r g e r e x t e n t t h a n a n y o t h e r f o r m s , — a n d m o s t l y o n t h i s a s w e l l a s o n i r r i g a t i o n d e p e n d s 
t h e q u a n t i t y of t h e c r o p . T h i s is t h e e x p l a n a t i o n of t h e 2 0 t h c e n t u r y t r e n d f r o m t h e l o n g 
s t r a w t o t h e s h o r t o n e . 
A s a n e x a m p l e , i t s e e m s t o b e a d e q u a t e t o r e f e r t o t h e 2 0 t h c e n t u r y h i s t o r y of w h e a t 
b r e e d i n g i n R u s s i a a n d t h e S o v i e t U n i o n , a s w e l l a s t o t h a t o f F r a n c e . T h o u g h i n t h e s e t w o 
c o u n t r i e s , e s p e c i a l l y i n t h e f i r s t p a r t of t h e p e r i o d m e n t i o n e d , m u t u a l i n f o r m a t i o n w a s s c a r c e . 
— t h e l o n g c u l m w h e a t c u l t i v a r s w e r e r e p l a c e d b y t h o s e w i t h s h o r t o n e s ; a s a r e s u l t t h e s t raw-
b e c a m e s h o r t e r b y a b o u t h a l f a m e t e r . T h e a v e r a g e c r o p s w e r e r e d o u b l e d in o u r K u b a n . 
O f c o u r s e , t h e l e n g t h of t h e c u l m i n i t s e l f , is n o t y e t d e t e r m i n a t i v e of t h e c u l t i v a r ' s 
p r o d u c t i v i t y . B e s i d e s i t , p r o d u c t i v e e a r , g o o d - q u a l i t y k e r n e l a s w e l l a s b i o l o g i c a l p r o p e r t i e s 
g r a n t i n g t h e a d a p t i o n t o t h e l oca l a g r o - e c o l o g i c a l c o n d i t i o n s a r e a l so n e e d e d . B y i n c l u d i n g 
s h o r t - c u l m , p r o d u c t i v e w i n t e r w h e a t s i n t h e c u l t i v a t i o n , p r o d u c t i v i t y c o n s i d e r a b l y i n c r e a s e d 
i n s e v e r a l c o u n t r i e s . T h u s , t h e i n t r o d u c t i o n of t h e s h o r t - c u l m a n d p r o d u c t i v e Bezos-
taya 1 i n B u l g a r i a , r e s u l t e d i n t h e d o u b l i n g of t h e w i n t e r w h e a t y i e l d ; b r o a d l y s p e a k i n g , 
s i m i l a r r e s u l t s h a v e b e e n o b t a i n e d b y i n t r o d u c i n g t h a t c u l t i v a r i n H u n g a r y a n d i n s o m e 
o t h e r c o u n t r i e s , t o o . 
T h e f a c t t h a t t h e s h o r t - c u l m , l o d g i n g r e s i s t a n t c u l t i v a r s a r e i m p o r t a n t m e a n s of m o r e 
e f f i c i e n t f e r t i l i z a t i o n d e s e r v e s s p e c i a l a t t e n t i o n a n d t h i s , b e i n g t h e m o s t i m p o r t a n t f a c t o r t o 
i n c r e a s e p r o d u c t i v i t y , g a i n s g r o u n d m o r e a n d m o r e in a g r i c u l t u r e . 
T o d a y t h e r e a r e q u i t e a n u m b e r of d a t a a v a i l a b l e w h i c h p r o v e t h a t a s a r e s u l t of a p p l y -
i n g l a r g e d o s e s of f e r t i l i z e r s , f i r s t of a l l , n i t r o g e n f e r t i l i z e r s , t h e s h o r t c u l m w h e a t c u l t i v a r s 
m i g h t p r o d u c e d o u b l e t h e q u a n t i t y of t h e c r o p . L e t u s s h o w s o m e of t h e s e d a t a ( T a b l e 1). 
I t c a n b e s e e n t h a t t h e s u r p l u s p r o d u c t i o n of t h e s h o r t - s t r a w c u l t i v a r s w a s 2 . 5 — 6 
t i m e s m o r e t h a n t h a t o f t h e l o n g - s t r a w c u l t i v a r s . A n A m e r i c a n b r e e d e r of d w a r f w h e a t a p p r o -
p r i a t e l y r e m a r k e d t h a t t h e h e a v y f e r t i l i z a t i o n of t h e o l d - t y p e c u l t i v a r s m i g h t b e c o m p a r e d 
* D e l i v e r e d a t t h e H u n g a r i a n A c a d e m y of S c i e n c e s o n J u n e 4, 1 9 6 9 . 
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T a b l e 1 
Grain yield of short- and long-culm wheat cultivars 
as affected by fertilization 
Country Cultivar Type of 
cult ivar 
G r a i n yield 
q / h a 
fer t i l ized 
Su rp lu s y i e ld com-
pared w i t h t h e con-
t ro l n o t g i v e n fer t i -
l izer q / h a 
U S A V i g o s h o r t - c u l m 3 0 . 2 + 1 3 . 7 
G a i n e s l o n g - c u l m 1 2 . 8 + 2 . 0 
I n d i a S h a r b a t i S o n o r a s h o r t - c u l m 4 4 . 1 5 + 2 2 . 2 
S 3 0 6 l o n g - c u l m 3 1 . 5 4 + 7 . 8 
S o v i e t U n i o n B e z o s t a y a 1 s h o r t - c u l m 5 4 . 2 + 2 2 . 2 
N o v o u k r a i n k a 8 3 l o n g - c u l m 3 8 . 7 + 9 . 3 
w i t h t h e a b u n d a n t f o d d e r g i v e n t o a p o n y i n t h e h o p e o f g e t t i n g t h e p e r f o r m a n c e of a h o r s e , 
t h o u g h w h a t e v e r f o d d e r a p o n y m i g h t b e g i v e n , i t w i l l a l w a y s r e m a i n a p o n y . 
I n i r r i g a t e d c u l t i v a t i o n t h e a d v a n t a g e s of t h e s h o r t - s t r a w w h e a t s a r e i n d i s p u t a b l e . 
T h e l o n g c u l m w h e a t , w h e n i r r i g a t e d , g e n e r a l l y l o d g e s t o a g r e a t e x t e n t , a n d i t q u i t e o f t e n 
h a p p e n s t h a t t h e i r p r o d u c t i v i t y d e c r e a s e s c o m p a r e d t o n o n i r r i g a t e d w h e a t s . 
I n E u r o p e t h e b r e e d i n g of s h o r t - c u l m w i n t e r w h e a t s w a s i n i t i a t e d b y t h e w e l l - k n o w n 
I t a l i a n b r e e d e r S T R A M P E L L I w h o w a s t h e f i r s t t o m a k e c r o s s i n g s w i t h t h e s h o r t - c u l m J a p a n e s e 
c u l t i v a r Akagomughi. B y m a k i n g u s e o f t h a t c u l t i v a r , h e p r o d u c e d i n 1 9 1 6 o n e of t h e f i r s t 
s h o r t - s t r a w I t a l i a n w i n t e r w h e a t s , t h e Ardito w h i c h , i n t h o s e d a y s , b e c a m e r a t h e r w i d e -
s p r e a d . 
San Pastore 14, a n I t a l i a n c u l t i v a r p r o d u c e d l a t e r o n b y P r o f e s s o r M A L I A N I , i s a w i n t e r 
w h e a t g r o w n n o w a d a y s i n t h e l a r g e s t a r e a o f I t a l y . I t i s , h o w e v e r , t o b e n o t e d t h a t b e s i d e s 
t h e i r h i g h p r o d u c t i v i t y , t h e I t a l i a n w h e a t c u l t i v a r s a r e c h a r a c t e r i z e d b y c o n s i d e r a b l e n e g a t i v e 
p r o p e r t i e s , s u c h a s p o o r w i n t e r h a r d i n e s s , t h e t r e n d t o t e a r o u t o f t h e g r o u n d t o g e t h e r w i t h 
a p o r t i o n of t h e r o o t , p o o r q u a l i t y i n d i c e s o f t h e k e r n e l a n d s o o n . A l l t h e s e n e g a t i v e f e a t u r e s 
p a s s o v e r t o t h e h y b r i d s . T h u s , c e r t a i n b r e e d e r s c a m e t o t h e c o n c l u s i o n t h a t t h e s h o r t - s t r a w 
p r o p e r t y i s i n c o n n e c t i o n w i t h a l l t h e n e g a t i v e p r o p e r t i e s o f t h e I t a l i a n w h e a t s w h i c h , h o w e v e r , 
c a n n o t b e s a i d a b o u t a l l t h e s h o r t - c u l m w h e a t s . 
L a t e r , i n t h e d e c a d e f r o m 1 9 4 0 a n o t h e r v e r y e f f e c t i v e s o u r c e of d w a r f i s m w a s f o u n d 
i n J a p a n ; t h i s i s t h e c u l t i v a r Norin 10 w h i c h i s s a i d t o h a v e 3 a d d i t i v e r e c e s s i v e g e n e s o f 
d w a r f i s m . 
B y m a k i n g u s e o f t h i s s o u r c e of d w a r f i s m , d r . N . E . B O R L A U G a n d h i s c o - w o r k e r s c a r r i e d 
o n a w i d e - s c a l e p r o g r a m o f b r e e d i n g d w a r f w h e a t s i n M e x i c o a n d t h e y s u c c e e d e d i n p r o d u c i n g 
q u i t e a s e r i e s o f s h o r t c u l m w h e a t c u l t i v a r s h i g h l y r e s i s t a n t t o r u s t - s p e c i e s . T h e M e x i c a n d w a r f 
w h e a t s h a v e c a u s e d a r e v o l u t i o n i n t h e a g r i c u l t u r e of I n d i a , a n d h a v e g a i n e d g r o u n d q u i c k l y 
i n P a k i s t a n , T u r k e y , I r a n a n d i n o t h e r c o u n t r i e s . 
A n i m p o r t a n t p e c u l i a r i t y of t h e M e x i c a n d w a r f w h e a t s i s t h e i r h i g h - g r a d e e c o l o g i c a l 
p l a s t i c i t y . I t c a n b e e s t a b l i s h e d t h a t t h e i r a d a p t a b i l i t y i s c o n s i d e r a b l y w i d e r t h a n t h a t o f 
t h e o t h e r c u l t i v a r s . T h e y a r e i n s e n s i t i v e t o p h o t o p e r i o d w h i c h r e n d e r s t h e m s u i t a b l e t o 
b e g r o w n a t d i v e r g e n t l a t i t u d e s ; t h e y c o m p l y w i t h v a r i o u s c u l t u r a l c o n d i t i o n s e s p e c i a l l y i n 
i r r i g a t e d c u l t u r e s . I n I s r a e l , t o o , i n t h e b o r d e r - z o n e of w h e a t g r o w i n g a r e a s t h e h i g h - g r a d e 
r e s i s t a n c e o f t h e s e m i - d w a r f w h e a t s h a s b e e n o b s e r v e d . C a n a d i a n p r o f e s s o r S H E B E S K I a t t r i -
b u t e s g r e a t p e r s p e c t i v e t o t h e g r o w i n g o f t h e s e c u l t i v a r s e v e n o n d r o u g h t - s t r i c k e n p r a i r i e s , 
a n d c a r r i e s o n i n t e n s i v e b r e e d i n g b y m a k i n g u s e o f t h e m . T h e p r o p e r t i e s of e x c e l l e n t r e s i s t a n c e , 
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of b e i n g s h o r t - c u l m e d , t h e r e s i s t a n c e t o l o d g i n g , d r o u g h t - t o l e r a n c e , h i g h - d e g r e e e c o l o g i c a l 
p l a s t i c i t y : t h e s e a r e t h e c h a r a c t e r i s t i c s of t h e M e x i c a n w h e a t s t h a t i n d u c e t h e b r e e d e r s t o 
m a k e u s e of t h e m a s q u i c k l y a n d b r o a d l y a s p o s s i b l e i n t h e i r b r e e d i n g w o r k e s p e c i a l l y i n t h e 
b r e e d i n g of s p r i n g w h e a t . 
I n t h e S o v i e t U n i o n t h e p r i o r i t y o f p r o d u c i n g s h o r t - c u l m w h e a t s i s o u r s . B a s e d o n t h e 
i n t r a s p e c i f i c h y b r i d i z a t i o n of e c o l o g i c a l l y a n d g e o g r a p h i c a l l y r e m o t e f o r m s , t h e w o r k s t a r t e d 
i n t h e m i d d l e of 1 9 4 0 — 5 0 . Bezostaya 4 a n d Bezostaya 1 a r e t h e f i r s t s h o r t - c u l m w i n t e r w h e a t s 
d e v e l o p e d i n t h e S o v i e t U n i o n . N o w a d a y s t h e Bezostaya 1 i s o n e of t h e w i n t e r w h e a t s g r o w n o n 
t h e l a r g e s t a r e a n o t o n l y i n o u r c o u n t r y b u t a l s o i n q u i t e a n u m b e r of c o u n t r i e s a b r o a d . I n 
t h e S o v i e t U n i o n t h i s c u l t i v a r i s g r o w n o n 7 . 5 m i l l i o n h e c t a r e s , a s f o r a b r o a d , i t s s o w i n g 
a r e a a m o u n t s t o m o r e t h a n 3 m i l l i o n h e c t a r e s . Bezostaya 1 o w e s i t s s h o r t c u l m t o t h e J a p a n e s e 
c u l t i v a r Aobakomuchi, t h i s b e i n g o n e of i t s e a r l y a n c e s t o r s . 
Bezostaya 1 h a v i n g c o m p l e x g o o d p r o p e r t i e s is , n o w a d a y s , w i d e l y u s e d a s a c r o s s i n g 
p a r t n e r b y S o v i e t b r e e d e r s a s we l l a s b y m a n y f o r e i g n e x p e r t s . R e c e n t l y , b y m a k i n g u s e of 
t h i s c u l t i v a r , n u m e r o u s n e w , p r o d u c t i v e , l o d g i n g - r e s i s t a n t , w i n t e r w h e a t c u l t i v a r s , h a v e 
b e e n p r o d u c e d i n o u r I n s t i t u t e a s w e l l a s i n o t h e r i n s t i t u t e s o f t h e S o v i e t U n i o n . T h e s e a r e i n 
t h e M i r o n o v k a W h e a t B r e e d i n g I n s t i t u t e t h e Mironovka Yubileynaya 50, i n t h e A l l - U n i o n 
I n s t i t u t e of B r e e d i n g a n d G e n e t i c s t h e c u l t i v a r Odessa 51, i n t h e U k r a i n i a n I n s t i t u t e of P l a n t 
G r o w i n g , B r e e d i n g a n d G e n e t i c s t h e Kharkov 63, i n t h e M a i z e I n s t i t u t e t h e Dnieper 521, 
a n d s o f o r t h . B y m a k i n g u s e of Bezostaya 1, f r o m c r o s s i n g s o f e c o l o g i c a l l y a n d g e o g r a p h i c a l l y 
r e m o t e f o r m s , t h e n e w , p r o s p e c t i v e c u l t i v a r s : Avrora a n d Kavkaz h a d b e e n s e l e c t e d i n o u r 
i n s t i t u t e a n d r e l e a s e d i n 1 9 6 7 f o r s t a t e p e r f o r m a n c e e x p e r i m e n t s . T h e s e v e r y p r o d u c t i v e 
c u l t i v a r s r e s i s t l o d g i n g , a n d h a v e a h i g h a n d c o m p l e x r e s i s t a n c e t o a l l t h r e e k i n d s of r u s t a n d 
t o p o w d e r y m i l d e w , t h e i r c u l m is n o t l o n g ( 1 0 6 — 114 c m ) a n d t h e f l o u r - a n d b a k i n g q u a l i t y 
of t h e g r a i n i s v e r y g o o d . T h i s c a n b e s e e n f r o m t h e f o l l o w i n g e x p e r i m e n t a l d a t a g a i n e d i n 
t h e t e c h n o l o g i c a l l a b o r a t o r y of o u r I n s t i t u t e ( T a b l e 2). 
A t t h e s t a t e c u l t i v a r t e s t i n g e v e r y w h e r e i n t h e r e g i o n s of N o r t h - C a u c a s u s u n d U k r a i n e , 
s i m i l a r t o o u r e x p e r i m e n t s , t h e Avrora a n d t h e Kavkaz c u l t i v a r s h a v e s u r p a s s e d t h e s t a n d a r d 
T a b l e 2 
Quality parameters of the wheat cultivars Avrora, 
Kavkaz and Bezostaya 1 
Cul t i va r s 
P a r a m e t e r s Y e a r s 
A v r o r a K a v k a z B e z o s t a y a 1 
G r a i n y i e l d , q / h a 1 9 6 6 
1 9 6 7 












5 5 . 3 
66.1 
74.0 





5 8 5 
5 0 . 9 
5 4 . 4 
6 8 . 9 
5 8 . 0 
4 3 
7 9 . 3 
1 4 . 5 2 
3 1 . 6 
5 6 8 
4 . 7 
4 . 8 
A v e r a g e 
1000 g r a i n w e i g h t , g 
H l - w e i g h t , k g 
P r o t e i n % 
G l u t e n % 
V o l u m e of b r e a d , c m 3 
P o r o s i t y 
B a k i n g q u a l i t y 
1 9 6 5 — 6 8 
1 9 6 5 — 6 8 
1 9 6 6 — 6 7 
1 9 6 5 — 6 8 
1 9 6 5 — 6 8 
1 9 6 5 — 6 8 
1 9 6 5 — 6 8 
4 .8 
4 .9 
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Bezostaya 1 r e g a r d i n g g r a i n - y i e l d , i n s o m e c a s e s t h e s u r p l u s b e i n g 5 — 1 0 q / h a o r e v e n m o r e , 
m e a n w h i l e t h e a v e r a g e y i e l d s r e a c h e d o r e v e n s u r p a s s e d 6 0 — 7 0 q / h a . 
T h e n e w c u l t i v a r s s h o w g o o d r e s p o n s e t o i r r i g a t i o n . A t t h e T i m o s h o v o e x p e r i m e n t a l 
s t a t i o n t h e c u l t i v a r Kavkaz h a d , i n i r r i g a t e d c u l t u r e , a y i e l d o f 8 7 . 4 q / h a g r a i n s : 17 .8 q / h a 
m o r e t h a n t h a t of Bezostaya 1. 
T h e f i r s t d a t a o f i n t e r n a t i o n a l c u l t i v a r t e s t s a l so p r o v e t h e h i g h p r o d u c t i v i t y of Avrora 
a n d Kavkaz. T h u s , i n C z e c h o s l o v a k i a i n t h e C h e c h b e e t - z o n e , a t t h e S e d l e c s t a t i o n t h e Kavkaz 
p r o d u c e d 8 5 . 4 q / h a g r a i n s , 1 6 . 5 q / h a m o r e t h a n t h e y i e l d of Bezostaya 1. I n t h e G e r m a n D e m o -
c r a t i c R e p u b l i c a t H a d m e r s l e b e n e x p e r i m e n t a l s t a t i o n t h e g r a i n y i e l d of t h e Kavkaz a n d of 
t h e Avrora s u r p a s s e d t h e s t a n d a r d c u l t i v a r s a t a g r a i n y i e l d l e v e l h i g h e r t h a n 7 0 q / h a . I n 
B u l g a r i a , t o o , o u r n e w c u l t i v a r s y i e l d e d g e n e r a l l y m o r e t h a n t h e Bezostaya 1. A l l t h e s e d a t a 
p r o v e t h e e x c e l l e n t p r o d u c t i v i t y of t h e n e w c u l t i v a r s . 
I t i s w o r t h m e n t i o n i n g t h a t t h e i n c r e a s e i n t h e g r a i n y i e l d of Avrora a n d Kavkaz c a n 
b e a t t r i b u t e d , a s a m a t t e r of f a c t , t o t h e g r e a t e r p r o d u c t i v i t y of t h e e a r , i . e . t o t h e h i g h e r 
n u m b e r of s p i k e l e t s a n d g r a i n s p e r e a r , a n d t o t h e h i g h e r w e i g h t of t h e g r a i n . R e g a r d i n g 
g r a i n - w e i g h t per ear , t h e Avrora and t h e Kavkaz surpass t h e Bezostaya 1 b y 20 — 28 per cent . 
B o t h t h e c u l t i v a r s a r e r e l a t i v e l y s h o r t - s t e m m e d ; h o w e v e r , t h e l e n g t h of t h e c u l m i s s o m e w h a t 
( 3 — 1 0 c m ) l o n g e r t h a n t h a t of Bezostaya I , a t t h e s a m e t i m e t h e s h a r e of t h e g r a i n y i e l d i n 
a l l t h e o v e r g r o u n d p o r t i o n s r o u g h l y a g r e e s w i t h t h e c o r r e s p o n d i n g p a r a m e t e r s o f Bezostaya 1. 
T h i s s h o w s t h a t b y b r e e d i n g n e w c u l t i v a r s , t h e p r o d u c t i v i t y m i g h t b e c o n s i d e r a b l y e n h a n c e d 
w i t h o u t d e c r e a s i n g t h e c u l m - l e n g t h . H o w e v e r , b y n o m e a n s s h o u l d w e d r a w t h e c o n c l u s i o n 
t h a t w e n e e d n o t t r y t o p r o d u c e c u l t i v a r s w i t h s h o r t e r s t e m . I t i s a w e l l - k n o w n f a c t t h a t if 
t h e s t e m i s s h o r t e r a n d s t r o n g e r a n d t h e p r o d u c t i v i t y of t h e e a r i s g r e a t e r , t h e n t h e s h a r e of 
a l l t h e o v e r g r o u n d p a r t s w i l l i n c r e a s e , a n d c o n s e q u e n t l y t h e a v e r a g e y i e l d p e r h e c t a r e wi l l s h o w 
a n i n c r e a s e . 
T h e r e f o r e , o n e c a n h a r d l y a g r e e w i t h t h e o p i n i o n of t h o s e s c i e n t i s t s a c c o r d i n g t o w h o m 
t h e " c r i t i c a l " l e v e l of t h e c u l m - l e n g t h h a s a l r e a d y b e e n r e a c h e d i n w i n t e r w h e a t b r e e d i n g , a n d 
t o a i m a t a s h o r t e r s t e m w o u l d n o t b e a d v i s a b l e s i n c e a f u r t h e r d e c r e a s e of t h e s t e m - l e n g t h 
w o u l d b e a t t h e e x p e n s e o f p r o d u c t i v i t y . I n o r d e r t o p r e v e n t t h i s , i t is , e v i d e n t l y , n e c e s s a r y 
t h a t t h e s h o r t - c u l m w h e a t s s h o u l d p o s s e s s p r o d u c t i v e e a r , h i g h - g r a d e p h o t o s y n t h e t i c a c t i v i t y , 
t h e g o o d c a p a c i t y f o r t i l l e r i n g a n d o t h e r a d v a n t a g e o u s p r o p e r t i e s , i . e . i t is n e c e s s a r y t o p r o d u c e 
s u c h p r o d u c t i v e f o r m s w h i c h a r e n o t o n l y o f s h o r t s t e m a n d w h o s e r a t i o i n t h e g r a i n / s t r a w 
y i e l d i s f a v o u r a b l e b u t w h o s e o r g a n i c m a t t e r ( b i o m a s s ) p r o d u c t i o n is a l so c o n s p i c u o u s . 
I n t h e c o u r s e of b r e e d i n g s h o r t - c u l m w i n t e r w h e a t s , t h e m o s t i m p o r t a n t p r o p e r t y i s 
t h e g r a i n y i e l d p e r e a r . O n l y b y t h o r o u g h l y c h a n g i n g t h i s p r o p e r t y , i .e . b y i n c r e a s i n g t h e v a l u e 
of g r a i n / e a r , a c o n s i d e r a b l e i n c r e a s e i n t h e p r o d u c t i v i t y of t h e n e w c u l t i v a r c a n b e o b t a i n e d . 
T h i s i s w e l l d e m o n s t r a t e d b y t h e h i g h - y i e l d i n g c u l t i v a r s l i k e Bezostaya 1, Avrora, Kavkaz a n d 
o t h e r s ( T a b l e 3). 
T a b l e 3 
Weight of grain/ear and the grain yield of winter wheat cultivars 
Cultivar 
G r a i n yield 
1 9 6 6 - 6 8 Weight of g r a in / ea r 
q / h a % S % 
N o v o u k r a i n k a 8 3 4 4 . 7 100 1 .0 1 0 0 
B e z o s t a y a 1 58 .0 128 1 .32 1 3 2 
A v r o r a 64 .7 145 1 .65 1 6 5 
K a v k a z 6 5 . 1 145 1 .65 1 6 5 
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F r o m t h e t a b l e i t c a n b e s e e n t h a t t h e g r a i n y i e l d of t h e c u l t i v a r s c h a n g e d a n d i n c r e a s e d , 
i n p a r a l l e l w i t h t h e g r a i n w e i g h t / e a r p a r a m e t e r . T h e r e f o r e , i n t h e c o u r s e of b r e e d i n g s h o r t -
c u l m w h e a t s , t h e m a i n a t t e n t i o n i s t o b e c o n c e n t r a t e d o n t h e p o s s i b l e d e v e l o p m e n t o f e a r -
p r o d u c t i v i t y . N e i t h e r o u r i n v e s t i g a t i o n s n o r t h o s e o f o t h e r s c i e n t i s t s p r o v e t h e n e g a t i v e 
c o r r e l a t i o n b e t w e e n t h e l e n g t h o f t h e s t e m a n d t h e g r a i n w e i g h t / e a r v a l u e . C o n s e q u e n t l y , i t i s 
p o s s i b l e t o p r o d u c e s u c h s h o r t - c u l m , l o n g - e a r w h e a t f o r m s w h o s e g r a i n y i e l d p e r e a r i s h i g h . 
I n o r d e r t o i n c r e a s e t h e p o t e n t i a l p r o d u c t i v i t y o f t h e e a r , b e s i d e s t h e v a r i a t i o n w i t h i n t h e 
s p e c i e s o f c o m m o n w h e a t , i t i s s u p p o s e d t h a t t h e u s e o f r e m o t e , i n t e r g e n e r i c h y b r i d s m i g h t 
a l s o h e e f f e c t i v e . I n t h i s r e s p e c t t h e Triticum X Elymus h y b r i d s , t h e c o n s t a n t l a r g e - e a r f o r m s 
of w h i c h h a v e b e e n p r o d u c e d b y a c a d e m i c i a n C I C I N , a s w e l l a s o t h e r h y b r i d s c a n b e c o n s i d e r e d 
i n t e r e s t i n g . 
I n t h e c o u r s e o f b r e e d i n g s h o r t - s t e m w i n t e r w h e a t s , w e a r e o f t h e o p i n i o n t h a t , b e s i d e s 
u s i n g J a p a n e s e c u l t i v a r s a n d t h e i r o f f s p r i n g s a s w e l l a s t h e M e x i c a n a n d I n d i a n s p r i n g d w a r f 
w h e a t s , i t i s v e r y i m p o r t a n t t o l o o k f o r a n d t o p r o d u c e n e w s o u r c e s o f d w a r f i s m h a v i n g w i n t e r 
g e n o t y p e a n d h i g h e r w i n t e r h a r d i n e s s , a n d w i t h t h e c h a r a c t e r i s t i c e a r p r o d u c t i o n o f t h e l a t e s t 
E u r o p e a n i n t e n s i v e w i n t e r w h e a t c u l t i v a r s . F u r t h e r m o r e , d w a r f f o r m s h a v i n g e x c e l l e n t b a k i n g 
q u a l i t y w o u l d b e n e e d e d a s , f o r i n s t a n c e , i n I n d i a n o b r e e d i n g w o r k i s g o i n g o n a i m i n g a t 
t h e d e v e l o p m e n t o f t h i s q u a l i t y s i n c e g e n e r a l l y b r e a d p r o d u c e d w i t h o u t f e r m e n t a t i o n i s 
c o n s u m e d t h e r e . T h e e x p e r i e n c e o f o u r I n s t i t u t e i s t h a t t h e i n d u c e d m u t a t i o n c a n b e m a d e 
u s e o f f o r p r o d u c i n g n e w d w a r f w i n t e r w h e a t s . R e c e n t l y , d w a r f m u t a n t s h a v e b e e n p r o d u c e d 
i n t h e s t a n d a r d w i n t e r w h e a t c u l t i v a r s ( B e z o s t a y a 1, Rannaya 12 a n d o t h e r s ) b y a p p l y i n g 
c h e m i c a l m u t a g e n e s ( e s p e c i a l l y n i t r o s o - i n e t h y l - u r e t a n e ) . O n e m u t a n t o f Bezostaya 1 i s n o w 
b e i n g s t u d i e d i n p e r f o r m a n c e t r i a l s a n d i s u s e d i n c r o s s i n g s . T h i s , t h e Bezostaya 1 d w a r f M - l 
i s o f a s t e m - l e n g t h of 5 0 — 6 0 c m , i t s e a r i s n o r m a l , t h e q u a l i t y i s e x c e l l e n t , t h e k e r n e l s a r e 
b i g , a n d i t d i f f e r s a d v a n t a g e o u s l y f r o m t h e o t h e r d w a r f s r e g a r d i n g i t s c o n s p i c u o u s w i n t e r -
h a r d i n e s s w h i c h c a n b e e s t a b l i s h e d a l s o f r o m T a b l e 4 . 
T a b l e 4 
Overwintering of winter ivheat cultivars 
Percentage of t h e p l a n t s 
overwintered in 1968 
B e z o s t a y a 1 9 8 
B e z o s t a y a 1 d w a r f M — 1 1 0 0 
A c c i a 15 
N o r i n 2 0 
P r o d u t t o r e 5 
N o r i n 1 0 0 
F o r t h e t i m e b e i n g q u i t e a s e r i e s of n e w w i n t e r w h e a t d w a r f m u t a n t s h a v e b e e n p r o d u c e d . 
1 s h o u l d l i k e t o m e n t i o n t h a t r e s e a r c h w o r k e r Z S H O G I N h a s p r o d u c e d a Bezostaya 1 d w a r f 
m u t a n t i n w h i c h t h e s h a r e o f t h e k e r n e l i s 8 5 p e r c e n t o f t h e w h o l e a b o v e g r o u n d p a r t s w h i l e 
w i t h t h e m a j o r i t y o f s i m i l a r f o r m s t h i s p a r a m e t e r a g r e e s w i t h t h e s t a r t i n g f o r m ( 4 0 — 5 0 p e r 
c e n t ) . I n t h e s a m e c u l t i v a r s h o r t - c u l m , c o m p a c t o i d m u t a n t s w i t h o u t s t a n d i n g p r o t e i n c o n t e n t 
( 1 8 — 2 2 p e r c e n t ) h a v e b e e n p r o d u c e d . P r e s u m a b l y , a l l t h e s e d w a r f - f o r m s a r e i n t e r e s t i n g a s 
p a r t n e r s i n c r o s s i n g s w i t h c o m m o n f o r m s . D w a r f m u t a n t s a r e n o w b r o u g h t a b o u t i n t h e n e w 
p r o d u c t i v e f o r m s , i n t h e Avrora, Kavkaz a n d o t h e r s . 
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I n p o s s e s s i o n o f t h e n e w s t a r t i n g m a t e r i a l , i t i s a s s u m e d t h a t t h e b r e e d i n g o f n e w 
l o d g i n g - r e s i s t a n t , l o w - s t e m m e d w i n t e r w h e a t s c a n b e m o r e e f f e c t i v e ; o f c u l t i v a r s h a v i n g 
c o m p l e x d i s e a s e r e s i s t a n c e , e x c e l l e n t q u a l i t y , w h i c h , m a k i n g t h e m o s t e c o n o m i c a l u s e o f 
w a t e r a n d n u t r i e n t , a r e a b l e t o h a v e h i g h a n d s t e a d y g r a i n - y i e l d . 
I t i s t o b e m e n t i o n e d t h a t s h o r t - s t e m w h e a t s a r e n e c e s s a r y a l s o f o r p r o d u c i n g h y b r i d 
w h e a t s o n s t e r i l e b a s i s . H y b r i d w h e a t s s h o u l d b e , b y a l l m e a n s , o f i n t e n s i v e t y p e t h o u g h i t i s 
a w e l l - k n o w n f a c t t h a t i n F , t r a n s g r e s s i o n o f t h e p l a n t - h e i g h t c a n b e o b s e r v e d . I n t h e m a j o r i t y 
o f o u r F , h y b r i d s t h e s t e m is l o n g e r t h a n t h a t o f t h e p a r e n t s , a n d w i t h t h e o t h e r s , a l m o s t 
w i t h o u t e x c e p t i o n , i t i s i n t e r m e d i a t e ; t h e r e w a s n o t a s i n g l e c a s e w h e r e t h e s t e m of t h e F j 
h y b r i d w a s e q u a l l y l o n g o r s h o r t e r t h a n t h a t of t h e s h o r t - c u l m p a r e n t . T h e r e f o r e , w h e n c h o o s -
i n g p a r t n e r s f o r h y b r i d w h e a t , t h e s h o r t e r w h e a t - f o r m s s h o u l d b e g i v e n p r e f e r e n c e . 
F i n a l l y , w e w a n t t o s u b m i t t h e f i r s t d a t a o f t e s t i n g t w o s e m i - d w a r f w i n t e r w h e a t l i n e s . 
T h e s e l i n e s h a d b e e n s e l e c t e d f r o m c r o s s i n g s of I t a l i a n , s h o r t - c u l m v a r i e t i e s w i t h o u r o w n 
c u l t i v a r s . T h e s e d a t a s h o w p e r s u a s i v e l y t h a t i t i s p u r p o s e f u l t o g o o n w i t h t h e s h o r t e n i n g 
o f t h e s t e m of t h e w i n t e r w h e a t . I n J u n e 1 9 6 8 w h e n t h e r e w e r e s t o r m y s h o w e r s c a u s i n g h e a v y 
l o d g i n g , t h e s e s e m i - d w a r f l i n e s s h o w e d t h e h i g h e s t l o d g i n g r e s i s t a n c e a n d t h e i r g r a i n y i e l d 
c o n s i d e r a b l y s u r p a s s e d t h a t of t h e s t a n d a r d Bezostaya 1 a s c a n b e s e e n f r o m T a b l e 5 . 
Table 5 
Grain yield and lodging resistance of winter ivheat cultivars 
Cultiver 
Grain yield 
q / h a 
Deviation f r o m t h e yield 
of t h e s t a n d a r d 
q/ha % 
Lodging 
res is tance 
Plant-height 
cm 
L u t e s c e n s 820 h 7 4 5 8 2 . 0 + 1 2 . 2 + 1 8 4 . 8 8 5 
E r y t h r o s p e r m u m 8 1 1 h 1 2 6 2 7 9 . 2 + 9 . 4 + 1 3 4 . 9 8 5 
B e z o s t a y a 1 6 9 . 8 St . S t . 3 . 8 1 0 7 
P r o d u t t o r e 6 1 . 2 - 8 . 6 — 13 4 . 7 9 0 
F r o m t h e s e d a t a i t c a n h e s e e n t h a t t h e c u l m - l e n g t h o f t h e s e m i - d w a r f l i n e s i s , b y 2 2 c m , 
s h o r t e r t h a n t h a t o f Bezostaya 1, a n d t h e i r l o d g i n g - r e s i s t a n c e , b y a b o u t o n e p o i n t , b e t t e r t h a n 
t h a t o f t h e s t a n d a r d . O t h e r w i s e , i t i s w e l l k n o w n t h a t e v e n n o n - c o n s i d e r a b l e l o d g i n g m i g h t 
r e s u l t i n a d e c r e a s e o f p r o d u c t i o n t h a t c a n b e e x p l a i n e d b y t h e d e c r e a s e d a c t i v i t y o f p h o t o -
s y n t h e s i s . I n o u r e x p e r i m e n t t h e c u l m o f t h e Bezostaya 1 p l a n t s g o t l o d g e d t h u s g i v i n g , e v i d e n t -
l y , l e s s p r o d u c t i o n t h a n t h e s e m i - d w a r f l i n e s w h i c h r e m a i n e d a l m o s t s t a n d i n g . 
I n o u r o p i n i o n t h e s e d a t a s h o w t h a t t h e w o r k s a i m i n g a t p r o d u c i n g s t u r d y s e i n i - d w a r f 
w h e a t s w i t h s t i l l s h o r t e r s t e m s t h a n t h e p r e s e n t o n e s , h a v e w i d e p o s s i b i l i t i e s . 
A n I n d i a n a u t h o r s a i d — a n d n o w a d a y s t h e w h o l e w h e a t b r e e d i n g t e n d s t o p r o d u c e 
d w a r f c u l t i v a r s a l l o v e r I n d i a — t h a t : " i f t h e a c c u m u l a t i o n o f t h e g e n e s o f d w a r f i s m is c o n t i -
n u e d i n n e w w h e a t f o r m s , s i m i l a r t o t h e o s t r i c h , i t w o u l d p u t i t s h e a d i n t o t h e e a r t h i n w h i c h c a s e 
w h e a t h a r v e s t i n g w o u l d b e c o m e s i m i l a r t o t h e g a t h e r i n g o f t h e p o t a t o " . O f c o u r s e , w h e a t 
w i l l n o t t u r n i n t o a t u b e r c r o p i n s p i t e o f t h e f a c t t h a t t h e r e a l r e a d y e x i s t m u t a n t s t h e e a r o f 
w h i c h b r e a k s f o r t h f r o m t h e e a r t h . H o w e v e r , t h e s e w i l l h a r d l y h e of a n y p r a c t i c a l i m p o r t a n c e . 
F o r u s , o f c o u r s e , i t i s e v i d e n t t h a t t h e c u l m of t h e w h e a t s h o u l d b e s h o r t , n o t l o n g e r t h a n 
5 0 — 6 0 c m of w h i c h o n e - f o u r t h o r m a y b e o n e - t h i r d s h o u l d f a l l t o t h e e a r . 
S u c h w h e a t s m a k e p o s s i b l e n o t o n l y a c o n s i d e r a b l e i n c r e a s e of t h e g r a i n y i e l d s , — w i t h 
h i g h d o s e s of n i t r o g e n f e r t i l i z e r , t h e y i e l d s w i l l r e a c h 1 0 0 q / h a o r e v e n h i g h e r , — b u t w i l l e n -
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h a n c e , a t l e a s t w i l l d o u b l e , t h e a c h i e v e m e n t o f t h e h a r v e s t i n g m a c h i n e s . T h e e x p e n s e s o f g a t h e r -
i n g s t r a w w i l l b e d e c r e a s e d t o t h e m i n i m u m ; f o r t h e t i m e b e i n g t h e s e e x p e n s e s a m o u n t , a t 
l e a s t , t o t h e h a l f o f t h e t o t a l c o s t s i n t h e g a t h e r i n g o f c o r n . I t m i g h t b e t h a t t h e s t r a w o f t h e 
d w a r f w h e a t s w i l l b e s i m p l y p l o u g h e d i n t h e s o i l . 
T h e r e i s n o d o u b t t h a t c h a n g i n g , a s d i s c u s s e d a b o v e , t h e m o r p h o l o g i c a l a n d b i o l o g i c a l 
p r o p e r t i e s o f w h e a t m i g h t a n d w i l l r e s u l t i n i t s f u r t h e r p o t e n t i a l p r o d u c t i v i t y . 
T h e n e w w h e a t c u l t i v a r s o f h i g h p r o d u c t i v i t y p r o d u c e d i n t h i s w a y , w i l l p o s s i b l y m e e t , 
m o r e e f f i c i e n t l y , t h e m o r e a n d m o r e i n c r e a s i n g f o o d d e m a n d of h u m a n i t y . 
P . P . L U K Y A N E N K O 
A g r i c u l t u r a l R e s e a r c h I n s t i t u t e , 
K r a s n o d a r 
R E S E A R C H O N H Y B R I D W H E A T A T M A R T O N V Á S Á R , I V * 
I n a d d i t i o n t o t h e i r p r e v i o u s p u b l i c a t i o n s , t h e a u t h o r s r e p o r t o n s o m e r e c e n t r e s u l t s 
o b t a i n e d i n t h e i r i n v e s t i g a t i o n s o n t h e f o l l o w i n g t o p i c s : I . R e s t o r e r f e r t i l i t y r a t e a s a f f e c t e d 
b y t h e n u m b e r o f b a c k c r o s s e s a n d s e l f i n g s . 2 . F e r t i l i t y r e s t o r a t i o n a s a f f e c t e d b y m a l e s t e r i l i t y 
s o u r c e s a n d r e s t o r e r s . 3 . M a l e s t e r i l e w h e a t x г У е c r o s s e s . 
1. R e s t o r e r f e r t i l i t y r a t e a s a f f e c t e d b y t h e n u m b e r o f b a c k c r o s s e s a n d s e l f i n g s 
D a t a p r e s e n t e d i n T a b l e 1 s u p p o r t o u r s t a t e m e n t p u b l i s h e d e a r l i e r ( R A J K I , E . — R A J K I , S . 
1 9 6 8 ) a c c o r d i n g t o w h i c h " o n l y a r e p e a t e d s e l f i n g s u c c e e d i n g t h e b a c k c r o s s c y c l e a n d c o m b i n e d 
w i t h f e r t i l e s e l e c t i o n s w i l l l e a d t o t h e i s o l a t i o n o f s t a b l e , h o m o z y g o u s r e s t o r e r l i n e s " . 
T a b l e 1 
Restorer fertility rale as affected by the number of backcrosses and selfings 
M a r t o n v á s á r , 1 9 6 8 
Restorer 
N u m b e r of 
isolated 
p l an t s 
N u m b e r of kernels 
P e r cen t of 
isolated spike x 
steri le p l a n t s 
R f M i r ' 1 3 7 . 5 6 9 . 5 
R f M i r 6 S j 2 0 1 9 . 2 2 5 . 0 
R f M i r 5 S 2 4 5 2 9 . 4 8 . 9 
R f M i r 6 1 2 0 1 6 . 7 3 1 . 7 
R f M i r 5 S , 2 6 7 2 6 . 0 8 . 2 
R f M i r 4 S 3 4 7 3 9 . 0 2 . 3 
( R f M i r 4 S 2 ) M i r 8 6 2 7 . 1 6 . 4 
2 . F e r t i l i t y r e s t o r a t i o n a s a f f e c t e d b y m a l e s t e r i l i t y s o u r c e s a n d r e s t o r e r s 
O f t h e m a l e s t e r i l e l i n e s ( T a b l e 2 ) i n A 4 Ae. caudata w a s t h e d o n o r ; i n t h e o t h e r s T . 
timopheevi w a s t h e d o n o r a n d d i f f e r e n t aestivum v a r i e t i e s s e r v e d a s r e c u r r e n t p a r e n t s ( R A J K I , 
E . - R A J K I , S . 1 9 6 6 ) . 
* P a p e r p r e s e n t e d o n J u l y 1 5 , 1 9 6 9 a t t h e I n t e r n a t i o n a l H y b r i d W h e a t C o n f e r e n c e 
i n H a d m e r s l e b e n . 
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Table 2 
Fertility restoration as affected by male sterility sources and restorers 
M a r t o n v á s á r , 1 9 6 8 / 6 9 
S 
S Condit ions 
R f Mir3 R f M i r ' S , R f Вez* R f S k o r o ' S , R 35 Pr i raepi Marchai 
A, G r e e n h o u s e 0 o o X X X x O O x О О О O O 
F i e l d 
П Х • x O • x x O 
A2 G r e e n h o u s e X X X X О X X О О О • D x O O O O O О О О 
F i e l d X • • • • X • • • x X 
A3 G r e e n h o u s e X X X 0 X O O O O x O О О О X 
F i e l d X • X • • • • • 
A4 G r e e n h o u s e X X x O X X X • x X x O O 
F i e l d • • • • X • x • • 
A5 G r e e n h o u s e X X • X O O • • X x O O x 
F i e l d • • • • • • 
A, G r e e n h o u s e X X 0 X О О О О О О X x O 
F i e l d X x O O O 
О 
s s e l e c t e d f r o m R w G r e e n h o u s e X X X 0 • • X X x O 
F i e l d • • • • • 
<? G r e e n h o u s e X • • • X X X X X X X • • • • 
F i e l d • • • X X • • • X • • • X X • • • X • • • • • • • • • 
П = e n t i r e l y f e r t i l e l i n e s X = p a r t l y f e r t i l e l i n e s Q = s t e r i l e l i n e s 
L E C T I O N E S 2 1 7 
Table 3 
Male sterile wheat X rye crosses 
M a r t o n v á s á r 
1965/66 1966/67 1967/68 1968/69 
^ X R y e 0 
1. M s S k o r o 3 X R v e - 1 F , / 
*
 1
 \ x S k o r o В С , 0 
^ ^ X R y e 0 
2 . M s S k o r o " X R y e —>- F , < 
\ X S k o r o 0 
3 . M s S k o r o 5 X R y e - * • F , — x R y e В С , 0 
^ X R y e 0 
4 . M s S k o r o " x R y e —*• F , <: ^ X R y e 0 
\ x S k o r o —»- В С , <Г 
S k o r o 0 
5. <X R y e 0 
^ X R y e 
X B e z В С , < / 
\ X S k o r o 
O f t h e r e s t o r e r s d e s i g n a t e d R f o r , r e s p e c t i v e l y , В T. timopheevi w a s t h e d o n o r . Primepi 
a n d Marchai a r e r e s t o r e r l i n e s i s o l a t e d f r o m t h e s a m e w i n t e r w h e a t v a r i e t i e s . D a t a r e l a t e t o 
m a l e s t e r i l e X r e s t o r e r F , l i n e s . S o m e F , l i n e s w e r e s t u d i e d u n d e r g r e e n h o u s e a n d f i e l d c o n d i t i o n s 
c o l l a t e r a l l y . 
T h e p r e s e n t e d d a t a p r o v e t h a t t h e f e r t i l i t y o f d i f f e r e n t m a l e s t e r i l e s w a s r e s t o r e d b y 
d i f f e r e n t r e s t o r e r s t o d i f f e r e n t d e g r e e . 
3 . M a l e s t e r i l e w h e a t x r y e c r o s s e s 
I n T a b l e 3 t h e s c h e m e s o f m a l e s t e r i l e w h e a t X r y e c r o s s e s r e f e r r e d t o e a r l i e r ( R A J K I , E . — 
R A J K I , S . 1 9 6 7 ) , a r e p r e s e n t e d . T h e s e c r o s s e s a i m a t o b t a i n i n g a ) o p e n f l o w e r i n g w h e a t , a n d , 
b ) m a l e s t e r i l e r y e . I t i s r e m a r k a b l e t h a t B C 2 w a s r e a c h e d b y t h e h y b r i d p o p u l a t i o n o n l y i n 
w h i c h t h e f i r s t " b a c k - c r o s s " w a s m a d e b y B e z o s t a y a w h e a t i n s t e a d of S k o r o s p e l k a o n e . 
E . R A J K I , S . R A J K I 
A g r i c u l t u r a l R e s e a r c h I n s t i t u t e 
o f t h e H u n g a r i a n A c a d e m y o f S c i e n c e s , 
M a r t o n v á s á r 
R E F E R E N C E S 
R A J K I , E . — R A J K I , S . ( 1 9 6 6 ) : R e s e a r c h o n h y b r i d w h e a t a t M a r t o n v á s á r . A c t a A g r . A c a d . 
S e i . H u n g . , 1 5 , 1 9 9 - 2 1 4 . 
R A J K I , E . — R A J K I , S . ( 1 9 6 7 ) : R e s e a r c h o n h y b r i d w h e a t a t M a r t o n v á s á r , I I . A c t a A g r . A c a d . 
S e i . H u n g . , 1 6 , 2 4 0 - 2 4 6 . 
R A J K I , E . — R A J K I , S . ( 1 9 6 8 ) : R e s e a r c h o n h y b r i d w h e a t a t M a r t o n v á s á r , I I I . E u p h y t i c a , 
S u p p l . 1 , 4 3 — 4 8 . 
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CHRONICA 
Á R P Á D D E G E N 
1 8 6 6 — 1 9 3 4 
Á . D e g e n w a s o n e o f t h e g r e a t e s t a n d m o s t i m p o r t a n t p e r s o n a l i t i e s o f H u n g a r i a n 
b o t a n y a s w e l l a s of a g r i c u l t u r a l s c i ence . 
H e w a s b o r n i n P o z s o n y ( N o w : B r a t i s l a v a , C z e c h o s l o v a k i a ) o n t h e 3 1 s t M a r c h 1866. 
T h a t t o w n u s e d t o h a v e a l e a d i n g p o s i t i o n i n e v e r y f i e l d o f c u l t u r a l l i fe , t h e r e h a s a l w a y s 
e x i s t e d a v i v i d s c i e n t i f i c a n d i n t e l l e c t u a l l i f e t h e r e . B o t a n y , t o o , h a d old t r a d i t i o n s a t t h a t 
t i m e w h i c h i s p r o v e d a l s o b y t h e t w o loca l b o o k s o n f l o r a , t h o s e o f L u m n i t z e r a p p e a r i n g i n 1791 
a n d of E n d l i c h e r p u b l i s h e d i n 1 8 3 0 . 
A t t h e t i m e w h e n Á . D e g e n m a d e h i s g r a m m a r - s c h o o l s t u d i e s in h i s n a t i v e t o w n , 
a s m a l l , h o w e v e r , v e r y a c t i v e g r o u p w a s d e a l i n g w i t h b o t a n y a n d p r o d u c i n g m a n y a s c i e n t i f i c 
r e s u l t . Y o u n g D c g e n s o o n f o u n d t h e w a y t o j o i n t h e m a n d t h u s , a s e a r l y a s a t t h e a g e of 17, 
h e h a d t h r e e p u b l i c a t i o n s a p p e a r e d o n t h e f l o r a of P o z s o n y . 
A f t e r t h e f i n a l e x a m i n a t i o n h e e n t e r s t h e m e d i c a l f a c u l t y of t h e B u d a p e s t U n i v e r s i t y . 
T a k i n g i n t o c o n s i d e r a t i o n t h e s i t u a t i o n o f b o t a n y p r e v a i l i n g i n t h i s c o u n t r y a t t h a t t i m e , 
i t w i l l b e u n d e r s t o o d t h a t h e w o u l d h a v e h a d h a r d l y a n y o t h e r c h o i c e . I t w a s j u s t t h e y e a r of 
D e g e n ' s b e i n g b o r n w h e n , a f t e r a se r i e s o f g r e a t p r e d e c e s s o r s d e a l i n g w i t h f l o r a - r e s e a r c h 
w o r k a n d t a x o n o m y , L a j o s J u r á n y i , b e i n g e n g a g e d in c y t o l o g y a n d t h e p h y s i o l o g y of cell , 
w a s a p p o i n t e d t o t h e B o t a n y D e p a r t m e n t o f t h e U n i v e r s i t y . C o n s e q u e n t l y , t h e t a x o n o m i c 
a n d p h y t o g e o g r a p h i c r e s e a r c h w o r k h a v i n g b e e n i n t h e f o c u s o f i n t e r e s t so f a r , w a s e n t i r e l y 
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o u s t e d f r o m t h e u n i v e r s i t y . T h u s , D e g e n c o u l d n o t h a v e g o t f r o m b o t a n y w h a t h e n e e d e d 
a n d t h i s w a s w h y h e a s k e d t o b e a d m i t t e d t o t h e M e d i c a l F a c u l t y . H o w e v e r , b e s i d e s h i s u n i -
v e r s i t y s t u d i e s , h e r e m a i n e d f a i t h f u l t o b o t a n y . I n t h e y e a r s 1883 — 1 8 8 4 h e w e n t t o t h e H i g h -
T a t r a w h e r e h e m a d e t h e a c q u a i n t a n c e o f H u g o L o j k a t o g e t h e r w i t h w h o m h e t r a v e l l e d a b o u t 
i n B o s n i a a n d H e r z e g o v i n a i n t h e y e a r 1 8 8 6 . H e t h e n w e n t t o t h e L o w e r B e a c h e s of t h e D a n u b e 
a n d t o S p a H e r k u l e s f ü r d ő w h i l e l a t e r , h e w a s w a n d e r i n g a l l o v e r t h e B e t y e z á t — a g a i n i n t h e 
c o m p a n y of L o j k a . T h a t y e a r w a s o f d e c i s i v e i m p o r t a n c e i n D e g e n ' s l i f e b e c a u s e w h e n t r a v e l -
l i n g o n t h e I l l y r i a n t e r r i t o r y , t h e L o w e r B e a c h e s of t h e D a n u b e , v i s i t i n g t h e G a t e of t h e B a l -
k a n s a n d t h e S o u t h e r n C a r p a t h i a n M o u n t a i n s , — h e m a d e h i s d e c i s i o n t h a t f o l l o w i n g H u n g a r i a n 
t r a d i t i o n s a n d t h e e x a m p l e s of I m r e F r i v a l d s z k y , V i c t o r J a n k a , a n d J ó z s e f P a n t o c s e k h e 
w o u l d s p e n d h i s e n e r g y o n e x p l o r i n g t h e f l o r a of t h e B a l k a n . A s a r e s u l t o f t h e s e w a n d e r i n g s 
h i s w o r k d i s c u s s i n g t h e f l o r a of H e r k u l e s f ü r d ő , w a s p u b l i s h e d in 1907. 
M e a n w h i l e , h e h a d g o t h i s m e d i c a l d e g r e e w o r k i n g f i r s t a t t h e S u r g i c a l Cl in ic a n d 
l a t e r h a v i n g h i s p r i v a t e m e d i c a l p r a c t i c e , b u t h e d i d n o t g i v e u p b e i n g i n t e r e s t e d i n b o t a n y . 
I n 1 8 9 0 h e t r a v e l l e d in T u r k e y a n d c o l l e c t e d m a t e r i a l a t t h e B o s p o r u s a n d o n b o t h 
s h o r e s of t h e S e a o f M a r m o r a ; h e t h e n v i s i t e d , o n a s a i l i n g b o a t , t h e A s i a s h o r e s of t h e B l a c k 
S e a a n d f i n a l l y w e n t a s t h e f i r s t b o t a n i s t e v e r b e e n h e r e — t o t h e i s l a n d S a m o t h r a k e 
i n t h e n o r t h p a r t o f t h e A e g e a n S e a . T h e r e s u l t s w e r e p u b l i s h e d i n 1 8 9 1 . 
B e i n g a w e a l t h y a n d f i n a n c i a l l y i n d e p e n d e n t m a n , h e h a s a l w a y s g e n e r o u s l y s u p p o r t e d 
c o l l e c t o r s . T h u s i t w a s w i t h h i s a i d t h a t J á n o s W a g n e r w a s a b l e t o g o t o B u l g a r i a a n d g a t h e r 
p l e n t y of m a t e r i a l i n t h e y e a r s 1 8 9 2 — 1 8 9 3 . I n o r d e r t o h a v e i t w o r k e d u p i n a m a t e r i a l c o l l e c t -
e d m a i n l y in A l b a n i a a n d M o n t e n e g r o w a s a l s o h a n d e d o v e r t o D e g e n b y p r o f . A n t o n i o B a l d a c c i 
f r o m B o l o g n a . W h e n b y t h e e l a b o r a t i o n of t h e s e c o l l e c t i o n s t h e f i r s t r e s u l t s w e r e p u b l i s h e d 
t o g e t h e r w i t h h i s o w n r e s u l t s , s o o n t h e a t t e n t i o n of t h e s c i e n t i f i c w o r l d w a s t u r n e d t o t h e m 
e s p e c i a l l y w h e n h e s t a r t e d t o p u b l i s h h i s t a x o n o m i c o b s e r v a t i o n s f r o m t h e y e a r 1891 o n i n 
t h e s e r i e s u n d e r t h e t i t l e " C o m m e n t s o n S o m e P l a n t S p e c i e s i n t h e E a s t . " N o s o o n e r t h a n t h i s , 
t h e e x p l o r e r s of t h e B a l c a n a n d t h e N e a r E a s t b e g a n , o n e a f t e r t h e o t h e r , t o s u b m i t h i m t h e i r 
m a t e r i a l f o r d e t e r m i n a t i o n o r f o r h i s c r i t i c a l r e v i e w i n g ; t h i s , of c o u r s e , b r o u g h t a b o u t t h e 
q u i c k i n c r e a s e i n D e g e n ' s i n t e r n a t i o n a l r e p u t a t i o n . 
D u e t o t h e s e a c t i v i t i e s , D e g e n n e c e s s a r i l y n e e d e d v a s t c o m p a r a t i v e h e r b a r i u m - m a t e r i a l 
a n d a l s o a s u i t a b l e c o m p r e h e n s i v e l i b r a r y . S i n c e h i s e c o n o m i c s i t u a t i o n m a d e i t e a s y f o r h i m , 
h e c o u l d a f f o r d t o r e a l i z e b o t h r e q u i r e m e n t s . H e h a d s t a r t e d t o b u i l d o u t h i s e x t e n s i v e b a r t e r -
p o s s i b i l i t i e s i n t h e f r a m e of w h i c h h e s u p p l i e d c o l l e c t i o n s i n f o r e i g n c o u n t r i e s w i t h m a i n l y 
d o m e s t i c p l a n t s g e t t i n g i n e x c h a n g e p l e n t y of v e r y v a l u a b l e f o r e i g n m a t e r i a l s . H e r e n d e r e d 
i t p o s s i b l e f o r m a n y a n e x p l o r e r t o t r a v e l i n o r d e r t o c o l l e c t m a t e r i a l b u t of c o u r s e , c o n s i d e r a b l e 
p a r t of t h e c o l l e c t e d m a t e r i a l b e c a m e h i s p r o p e r t y . D u e t o h i s f a v o u r a b l e f i n a n c i a l s i t u a t i o n , 
h e c o u l d a f f o r d t h e p r o c u r i n g of a n y c o l l e c t i o n a n d e x s i c c a t a - m a t e r i a l . I t w a s i n t h i s w a y t h a t 
a t t h e t i m e of h i s d e a t h h e o w n e d t h e l a r g e s t a n d r i c h e s t p r i v a t e h e r b a r i u m i n E u r o p e u n r i v a l l e d 
i n i t s v a l u e , c o n t a i n i n g 3 0 0 000 s h e e t s . 
S i m i l a r l y h a d h e d e v e l o p e d a n d b r o u g h t t o p e r f e c t i o n h i s l i b r a r y w h i c h t h e a l m o s t 
e n t i r e l i t e r a t u r e r e f e r r i n g t o t h e B a l c a n a n d t o t h e N e a r - E a s t w a s c o m p o s e d o f ; b u t h e a l s o 
p r o c u r e d m o s t of t h e b o o k s r e f e r r i n g t o o t h e r p a r t s o f E u r o p e , a m o n g t h e m v e r y v a l u a b l e 
c u r i o s i t i e s . A s w e c a n s e e h e w a s i n t h e p o s i t i o n t o a c h i e v e a l o n e w h a t g e n e r a l l y c a n b e a c h i e v e d 
b y a s c i e n t i f i c i n s t i t u t e o n l y . 
I n t h e c o l u m n s o f t h e O s t e r r e i c h i s c h e B o t a n i s c h e Z e i t s c h r i f t a l t o g e t h e r 40 c r i t i c a l 
t a x o n o m i c c o m m e n t s a r e p u b l i s h e d o i l p l a n t s p e c i e s of t h e E a s t a m o n g w h i c h t h e d e s c r i p t i o n 
o f s e v e r a l n e w s p e c i e s a r e a l s o t o b e f o u n d . 
B e a l i z i n g t h a t a b o t a n i c p a p e r w o u l d b e n e e d e d a t h o m e , t o o , h e l a u n c h e d a H u n g a r i a n 
p e r i o d i c a l u n d e r t h e t i t l e " M a g y a r B o t a n i k a i L a p o k " ( H u n g a r i a n B o t a n i c a l B e v i e w ) in 1 9 0 2 
s p o n s o r e d a n d p u b l i s h e d a l l b y h i m s e l f . B y d o i n g so, a l l p r o b l e m s of p u b l i c a t i o n w e r e s o l v e d . 
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I t i s t y p i c a l f o r D e g e n ' s h i g h i n t e l l e c t u a l l e v e l t h a t t h e p e r i o d i c a l a p p e a r e d , b e s i d e s i n H u n g a -
r i a n , a l s o i n a n o t h e r E u r o p e a n l a n g u a g e — f i r s t i n G e r m a n — a n d t h u s t h e p u b l i s h e d r e s u l t s 
w e r e e a s i l y a c c e s s i b l e f o r f o r e i g n p e o p l e , t o o . A s i t m i g h t b e s e e n , t h e p r i n c i p l e g e n e r a l l y a d o p t e d 
t o d a y , a c c o r d i n g t o w h i c h r e s u l t s t h a t m i g h t m e e t w i t h i n t e r e s t a b r o a d , t o o , s h o u l d b e p u b l i s h e d 
i n f o r e i g n l a n g u a g e s — h a d b e e n r e a l i z e d a s e a r l y a s t h a t t i m e . T h e p e r i o d i c a l r a n i n t o i t s 
3 3 r d v o l u m e , t h e l a s t of w h i c h a p p e a r e d i n 1 9 3 4 in t h e y e a r w h e n h e d i e d . I t c o u l d a p p e a r 
t h a n k s t o t h e g e n e r o s i t y o f h i s w i d o w . 
A m o n g A . D e g e n ' s c r i t i c a l t a x o n o m i c w o r k s t h e g r e a t e s t o n e w a s t h e m o n o g r a p h i c 
w o r k i n g u p of i n d i g e n o u s r o s e s f o r t h e " H u n g a r i a n f l o r a " ( p u b l i s h e d i n 1 9 2 5 ) b y S á n d o r 
J á v o r k a . 
T h e g r a n d e s t a c h i e v e m e n t of h i s f l o r a - r e s e a r c h w o r k w a s t h e e x p l o r a t i o n of t h e V e l e b i t 
m o u n t a i n w h i c h h e s t a r t e d i n 1905. T h e v a s t w o r k c o n s i s t i n g o f 3 v o l u m e s w i t h a v e r y w i d e 
s c o p e , h a d b e e n r e a d y o n t h e w h o l e , h o w e v e r , D e g e n w a s n o t t o l i v e t o see i t s b e i n g p u b l i s h e d . 
I t w a s o n l y a f t e r h i s d e a t h t h a t i t c o u l d a p p e a r i n 1936 — 3 8 i n G e r m a n l a n g u a g e p u b l i s h e d 
b y t h e H u n g a r i a n A c a d e m y of S c i e n c e s . T h e i m p o r t a n t t a s k of p r e p a r i n g f o r t h e p r e s s a s we l l 
a s t h e w r i t i n g of Vol . I V b e i n g a H u n g a r i a n s u m m a r y , w a s m a d e b y h i s c o - w o r k e r G é z a L e n g y e l 
w h o u s e d t o a c c o m p a n y h i m t o m o s t of h i s e x p l o r i n g j o u r n e y s . T h e f u l l e x t e n t o f t h e 4 v o l u m e s 
i s 2 1 1 6 p a g e s . 
I t h a s t o b e m e n t i o n e d t h a t b e w a s v e r y b u s y in t h e f l o r i s t i c a l e x p l o r a t i o n o f t h e S á r h e g y 
( " M u d H i l l " ) n e a r G y ö n g y ö s : t h a t w o r k , h o w e v e r , r e m a i n e d i n t h e f o r m of m a n u s c r i p t o n l y . 
S i n c e t h e t a x o n o m y a n d p l a n t - g e o g r a p h y t r e n d s h a d b e e n e n t i r e l y o u s t e d f r o m t h e 
B u d a p e s t U n i v e r s i t y , A . D e g e n b e c a m e b e s i d e s t h e B o t a n i c a l C o l l e c t i o n — t h e c e n t r e 
of t h e s e t r e n d s i n t h i s c o u n t r y . H e w a s a l w a y s r e a d y t o g i v e f r e e r u n of h i s h e r b a r i u m a n d h i s 
l i b r a r y t o t h o s e a p p r o a c h i n g h i m , a n d w a s a l w a y s w i l l i n g t o h e l p a n y o n e b y h i s v a s t k n o w l e d g e 
a n d a p p r o p r i a t e a d v i c e . T h u s i t s e e m s n o t t o b e s u r p r i s i n g t h a t i t w a s h i m t h a t I g n á c D a r á n y i 
t h e M i n i s t e r of A g r i c u l t u r e of t h a t t i m e , e n t r u s t e d w i t h t h e l e a d e r s h i p of t h e I n s t i t u t e f o r 
S e e d E x a m i n a t i o n i n 1 8 9 6 . D a r á n y i w a s a w a r e of t h e f a c t t h a t f o r l e a d i n g a n d d e v e l o p i n g a 
m o d e r n a n d h i g h - l e v e l i n s t i t u t e o n l y a m a n w i t h a b r o a d k n o w l e d g e of p l a n t s a n d p l a n t -
g e o g r a p h y w o u l d b e s u i t a b l e , o n e w h o i s a t t h e s a m e t i m e h i g h l y e d u c a t e d a n d s p e a k i n g s e v e r a l 
l a n g u a g e s a s we l l . B y t h a t t i m e m o r e t h a n 4 0 b o t a n i c a l w o r k s of D e g e n h a d a p p e a r e d a n d 
t h o u g h h i s o r i g i n a l p r o f e s s i o n w a s t h a t o f a p h y s i c i a n , n o b o t a n i s t e x i s t e d i n t h o s e d a y s w h o 
w o u l d h a v e b e e n q u a l i f i e d i n t h i s m a n n e r a n d t o s u c h a d e g r e e . 
D e g e n k n e w v e r y w e l l w h a t h i s t a s k w a s . T h e s p e c i a l p r o b l e m s a r i s i n g f r o m t h e m a s s -
w o r k o f s e e d - s a m p l e e x a m i n a t i o n c o u l d b e s o l v e d o n l y w i t h t h e a s s i s t a n c e of h i g h l y e d u c a t e d 
p e o p l e , e x c e l l e n t e q u i p m e n t a n d a r i c h l i b r a r y . T o t h i s e f f e c t h e s t a r t e d t o e q u i p a n d d e v e l o p 
h i s i n s t i t u t e a n d l a u n c h e d t h e 2 e x s i c c a t a p u b l i c a t i o n s , t h e c o l l e c t i o n of H u n g a r i a n G r a m i n e a e 
a n d o f H u n g a r i a n C y p e r a c e a e . T h u s b e c a m e t h e I n s t i t u t e f o r S e e d E x a m i n a t i o n a h i g h - l e v e l 
s c i e n t i f i c c e n t r e of a g r i c u l t u r a l b o t a n y h a v i n g a l so v e r y g o o d i n t e r n a t i o n a l r e p u t a t i o n ; a s t o 
h i m s e l f , h e b e c a m e t o b e c o n s i d e r e d a n a u t h o r i t y o n t h a t s p e c i a l s u b j e c t , t o o . H e w a s c a p a b l e 
t o s o l v e t h e m o s t d i f f i c u l t p r o b l e m s a n d h o l d t h e f i r s t p l a c e i n H u n g a r i a n s e e d e x a m i n a t i o n 
t h r o u g h o u t 38 y e a r s . 
A l l t h e t i m e h e m a d e e v e r y e f f o r t t o r a i s e t h e p o s i t i o n of H u n g a r i a n s e e d s t o i n t e r n a -
t i o n a l l e v e l . H e h a s w o r k e d o u t t h e o f f i c i a l s e e d - e x a m i n a t i o n r u l e s , t h e r u l e o f s t a t e m e t a l -
l o c k i n g ; D e g e n t o o k a l s o a c t i v e p a r t i n t h e i n t e r n a t i o n a l o r g a n i z a t i o n b r o u g h t a b o u t f o r s t a n -
d a r d i z i n g t h e m e t h o d s o f e x a m i n a t i o n a n d i n t h e e l a b o r a t i o n of t h e i n t e r n a t i o n a l r u l e s c o m i n g 
i n t o f o r c e i n 1921 . 
H e h a d s t u d i e d t h e w h o l e p r o b l e m o f d o d d e r ( C u s c u t a ) v e r y t h o r o u g h l y a n d a s a r e s u l t 
h e w a s e l e c t e d p r e s i d e n t of t h e i n t e r n a t i o n a l C o m m i t t e e . H e w a s a l s o d e e p l y c o n c e r n e d w i t h 
t h e p r o b l e m of b e e t s e e d a n d a l so w i t h t h e a p p e a r a n c e of q u i t e a s e r i e s of n o x i o u s w e e d s a n d 
t h e p o s s i b i l i t i e s of t h e i r c o n t r o l . 
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H i s d e a t h h a s c a u s e d d e e p r e g r e t a n d g e n e r a l e m o t i o n n o t o n l y i n t h i s c o u n t r y b u t 
a l s o a b r o a d , s i n c e n o t o n l y H u n g a r y w a s b e r e f t of a g r e a t m a n , — h i s p a s s i n g a w a y m e a n t 
g r e a t l o s s i n f a r c o u n t r i e s , t o o . 
T h e d e e p r e g r e t c a n b e w e l l u n d e r s t o o d if w e c o n s i d e r t h e f a c t t h a t S c i e n c e h a s l o s t 
a n e x p e r t b e i n g h i g h l y e s t e e m e d b o t h i n t h e f i e l d of b o t a n y a n d i n t h a t of s e e d e x a m i n a t i o n . 
T h e m a n w h o p a s s e d a w a y h a d b e e n t h e a u t h o r of 1 0 3 9 p u b l i c a t i o n s a n d h a d s p e n t a l l h i s 
l i f e i n c o n t i n u o u s w o r k o f f e r i n g h i s v a s t f o r t u n e a l m o s t e n t i r e l y f o r s c i e n t i f i c p u r p o s e s . 
A c o n s i d e r a b l e p a r t of h i s c o l l e c t i o n h a s p e r i s h e d i n c o n s e q u e n c e of t h e e v e n t s of w a r , 
t h e l i b r a r y b e c a m e b r o u g h t u p a n d l o s t , h o w e v e r , a l l t h e g r e a t t h i n g s D e g e n ' s m i n d h a d 
c r e a t e d a n d h a d p u t d o w n : h i s p u b l i c a t i o n s t h e n u m b e r o f w h i c h i s m o r e t h a n t h o u s a n d , 
a m o n g t h e m t h e " M a g y a r B o t a n i k a i L a p o k " ( H u n g a r i a n B o t a n i c a l R e v i e w ) , t h e F l o r a v e l e b i -
t i c a ; t h e c o l l e c t i o n o f l o c a l g r a s s e s a n d s e d g e s a n d s o m e o t h e r s h a v e s u r v i v e d , — b e i n g a 
c r e d i t t o H u n g a r i a n b o t a n y a n d a b e n e f i t of a l l m a n k i n d . 
Z . E . K Á R P Á T I 
Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
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RECENSIONES 
Z . K I R Á L Y : A növényi betegségellenállóság 
élettana ( T h e P h y s i o l o g y of D i s e a s e R e s i s t a n c e 
i n P l a n t s ) . P a g e s 1 — 1 3 8 . A k a d é m i a i K i a d ó , 
B u d a p e s t , 1 9 6 8 ( i n H u n g a r i a n ) . 
A l t h o u g h s e v e r a l b o o k s a p p e a r e d r e c e n t l y 
o n t h e p h y s i o l o g y a n d b i o c h e m i s t r y of 
r e s i s t a n c e t o p l a n t d i s e a s e s , t h e p r e s e n t b o o k 
s h o u l d b e r e g a r d e d a s a v a l u a b l e a d d i t i o n 
t o t h e l i t e r a t u r e i n t h i s f i e l d b e c a u s e t h e 
t o p i c i s d e a l t w i t h i n a q u i t e d i f f e r e n t w a y . 
I n d i s c u s s i n g t h e s u b j e c t , t h e A u t h o r d o e s 
n o t f o l l o w t h e t r a d i t i o n a l w a y o f d i s c u s s i n g 
t h e m a t e r i a l a c c o r d i n g t o t h e m a j o r m e t a b o -
l i c f u n c t i o n s o f t h e p l a n t i n h e a l t h a n d d i s e a s e , 
p o i n t i n g o u t t h e d i f f e r e n c e s , a n d t r y i n g t o 
d r a w c o n c l u s i o n s a s t o t h e r o l e o f v a r i o u s 
p h y s i o l o g i c a l p r o c e s s e s i n p a t h o g e n e s i s a n d / o r 
r e s i s t a n c e . I n t h e p r e s e n t b o o k t h e m a t e r i a l 
i s r a t h e r a r r a n g e d a c c o r d i n g t o p h y t o p a t h o -
l o g i c a l c o n c e p t s w h i c h c o n s t i t u t e t h e f r a m e -
w o r k o f p r e s e n t a t i o n . 
T w o m a i n s o u r c e s o f " r e s i s t a n c e " a r e 
d i s t i n g u i s h e d , ( a ) a x e n i a a n d ( b ) d e f e n c e 
r e a c t i o n s . F a c t o r s i n v o l v e d i n a x e n i a a r e 
d i v i d e d i n t o t w o g r o u p s : ( 1 ) c h e m i c a l a n d 
( 2 ) m o r p h o l o g i c a l . T h e e m p h a s i s i s l a i d , 
h o w e v e r , n o t o n a x e n i a b u t o n t h e a c t i v e 
" i m m u n e " ( d e f e n c e ) r e a c t i o n s i n c l u d i n g ( 1 ) 
i n d u c e d a n d ( 2 ) s p o n t a n e o u s d e f e n c e m e c h a -
n i s m s . U n d e r t h e s e t w o h e a d i n g s t h e f o l l o w -
i n g p h e n o m e n a a r e d e a l t w i t h : i m m u n i t y 
p r o p e r , p r e m u n i t y , n o r m o s e n s i t i v e s p o n -
t a n e o u s d e f e n c e r e a c t i o n s ( r e a c t i o n s a g a i n s t 
w e a k p a t h o g e n s , d e t o x i f i c a t i o n , h i s t o l o g i c a l 
d e m a r c a t i o n ) a n d h y p e r s e n s i t i v e d e f e n c e 
r e a c t i o n s ( h i s t o l o g i c a l a s p e c t s , t h e o x i d a t i o n -
r e d u c t i o n h y p o t h e s i s , p h e n o l m e t a b o l i s m , 
n i t r o g e n m e t a b o l i s m ) . 
T h e m a i n d i s t i n g u i s h i n g f e a t u r e o f t h e 
t e x t , a s c o m p a r e d t o o t h e r w o r k s i n t h e s a m e 
f i e l d , i s t h e d e s c r i p t i o n o f o w n e x p e r i m e n t s 
p e r t a i n i n g t o t h e s u b j e c t . T h e v e r y r i c h 
e x p e r i m e n t a l m a t e r i a l o f t h e a u t h o r i s i n t e r -
w o v e n i n t o t h e t e x t i n a w a y t h a t t h e u n i t y 
o f t h e w h o l e i s n o t l o s t . T h i s i s e n s u r e d b y 
t h e w e l l d e s i g n e d s t r u c t u r e o f t h e b o o k b a s e d 
m a i n l y o n G ä u m a n n ' s i d e a s a n d t e r m i n o l o g y . 
F u n g a l , b a c t e r i a l , a n d v i r a l d i s e a s e s a r e 
e q u a l l y d e a l t w i t h , p e r h a p s t h e g r e a t e s t 
e m p h a s i s b e i n g g i v e n t o t h e h y p e r s e n s i t i v e 
r e a c t i o n i n d u c e d b y f u n g i a n d v i r u s e s . 
T h e s t y l e o f t h e b o o k i s v e r y g o o d . P a r t 
o f t h e e x p e r i m e n t a l m a t e r i a l i s p r e s e n t e d i n 
5 3 t a b l e s a n d 4 5 f i g u r e s a n d i n s o m e p h o t o s 
t h e q u a l i t y of w h i c h i s a c c e p t a b l e . T h e l i t e r a -
t u r e r e v i e w e d i s s e l e c t i v e w i t h a p p a r e n t c o n -
c e n t r a t i o n o n t h e i m p o r t a n t p a p e r s . A b o u t 
3 5 0 a r t i c l e s a r e r e f e r r e d t o . 
T h e b o o k i s g r e a t l y r e c o m m e n d e d t o p l a n t 
p a t h o l o g i s t s a n d t o p l a n t p h y s i o l o g i s t s 
i n t e r e s t e d i n p a t h o l o g i c a l a s p e c t s o f p l a n t 
m e t a b o l i s m . 
G . L . F A R K A S 
G . U B R I Z S Y , J . V Ö R Ö S : Mezőgazdasági туко-
lógia ( A g r i c u l t u r a l M y c o l o g y ) . 5 7 6 p a g e s , 2 4 7 
f i g u r e s a n d 1 9 3 t a b l e s . A k a d é m i a i K i a d ó , 
B u d a p e s t , 1 9 6 8 ( i n H u n g a r i a n ) . 
M o n o g r a p h s o n m a c r o s c o p i c f u n g i a n d 
s o m e m i n o r g r o u p s o f m i c r o s c o p i c o n e s h a v e 
a l r e a d y b e e n p u b l i s h e d i n H u n g a r y . T h i s 
s t o p - g a p , l o n g e x p e c t e d w o r k i s , h o w e v e r , 
t h e f i r s t d e t a i l e d t r e a t i s e o n p h y t o p a t h o g e n 
f u n g i , t h a t g r o u p o f t h e m y c o f l o r a w h i c h i s 
r i c h e s t i n s p e c i e s . T h i s w o r k m a y b e r e g a r d e d 
a s a t a x o n o m i c b o o k c o m p l e t e d w i t h t h o r o u g h 
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g e n e r a l i n t r o d u c t i o n , m e t h o d o l o g i c a l g u i d e , 
g l o s s a r y a n d i n d e x e s . A s t o t h e a g r i c u l t u r a l 
p r a c t i c e ( e t i o l o g y , c o n t r o l ) t h e b o o k r e f e r s 
t o s e n i o r a u t h o r ' s P h y t o p a t h o l o g y ( U b r i z s y 
G . : N ö v é n y k ó r t a n ) p u b l i s h e d i n t w o v o l u m e s 
o f w h i c h i t i s a n i n d i s p e n s a b l e s u p p l e m e n t 
c o n c e r n i n g t h e i d e n t i f i c a t i o n o f f u n g i ; w h i l e 
a s a s u m m a r y i n t h e a s p e c t o f p u r e s c i e n c e 
i t i s a f u l l , i n d e p e n d e n t w o r k . 
T h e h o o k i s d i v i d e d i n t o f i v e m a i n p a r t s : 
I . G e n e r a l p a r t . I n c l u d e s a g e n e r a l 
c h a r a c t e r i z a t i o n o f f u n g i ( in r e l a t i o n w i t h 
m o r p h o l o g i c a l f e a t u r e s t h e m i c r o m o r p h o l o g -
i c a l f e a t u r e s t o o ) . A u t h o r s g i v e a l s o a b r i e f 
b i o l o g i c a l s u m m a r y w h i c h d e a l s w i t h t h e 
c h e m i c a l c o m p o s i t i o n a n d n u t r i t i o n o f f u n g i , 
t h e b i o l o g y of p a r a z i t i s m a n d t h e p r o b l e m s 
o f c o n t r o l . T h e c h a p t e r o n t h e t a x o n o m y of 
f u n g i exce l s : a u t h o r s m a k e a s u r v e y of t h e 
f o r m e r t a x o n o m i c a t t e m p t s a n d p r e s e n t a 
s y s t e m of t h e i r o w n w h i c h s e e m s t h e m o s t 
s u i t a b l e a t l e a s t o n a c o n t e m p o r a r y l e v e l . 
A n o t h e r r e m a r k a b l e c h a p t e r of t h e g e n e r a l 
p a r t is a n a m p l e s u m m a r y ( 4 0 p a g e s ) o n 
d a m a g e s m a d e t o f o r e s t t r e e s a n d w o o d , 
i l l u s t r a t e d w i t h e x c e l l e n t p h o t o s . P a r t i c u l a r s 
a b o u t m y c o r r h i z a a r e a l so i n c l u d e d i n t h i s 
c h a p t e r . 
A u t h o r s ' c o n c i s e b i o l o g i c a l k n o w l e d g e , 
m a n i f e s t i n e v e r y p a g e , m a k e s t h e w h o l e 
g e n e r a l p a r t a n a t t r a c t i v e r e a d i n g w i t h o u t 
c a u s i n g t h e t e r s e d a t a t o w e a k e n . 
I I . M e t h o d o l o g i c a l p a r t . D i s c u s s e s m e t h -
o d s f r e q u e n t l y u s e d i n i d e n t i f y i n g f u n g i 
( c u l t u r a l t e c h n i q u e s , c u l t u r e - m e d i u m f o r m u -
l a e , m i c r o s c o p i c e x a m i n a t i o n s , a r t i f i c i a l i n -
f e c t i o n ) . 
I I I . S p e c i f i c p a r t ( T a x o n o m y ) . A u t h o r s 
g i v e f i r s t a g e n e r a l k e y u p t o t h e l e v e l of 
f a m i l i e s . T h i s i s f o l l o w e d b y a c h a r a c t e r i -
z a t i o n of o r d e r s a n d f a m i l i e s in t h e s u c c e s s i o n 
o f a u t h o r s ' s y s t e m . T h e y r e p r e s e n t t h e e v o l u -
t i o n of m a j o r t y p e s b y we l l a r r a n g e d s k e t c h e s . 
I n t h e f a m i l i e s t h e y g i v e a n i d e n t i f i c a t i o n 
k e y u p t o g e n u s e s a n d i n t h e m a j o r g e n u s e s 
u p t o spec ies . T h e g r e a t n u m b e r o f g o o d 
o r i g i n a l m i c r o - a n d m a c r o - p h o t o s a r e w o r t h 
m e n t i o n i n g . 
N o t o n l y f u n g i c a u s i n g e c o n o m i c l o s s e s 
b u t a l so t h e m a j o r i t y of p l a n t p a r a s i t e s of 
t h e H u n g a r i a n f l o r a a r e i n c l u d e d . I n a d d i -
t i o n , m a n y so c a l l e d m o u l d f u n g i a r e m e n -
t i o n e d t o o , w h i c h r e g u l a r l y a p p e a r i n l a b o r a t o -
r y t e s t s a s i n f e c t i o n s , t h e r e f o r e i t is i m p o r t a n t 
t o k n o w t h e m , i n o r d e r t o b e a b l e t o s e p a r a t e 
t h e m f o r c e r t a i n f r o m t h e p a t h o g e n f u n g i . 
A u t h o r s c o m p i l e d a n e n o r m o u s m a t e r i a l 
o n t h e 3 1 1 p a g e s o f t h e s p e c i a l p a r t : t h e 
n u m b e r of g e n u s e s i n c l u d e d is 6 5 0 , t h a t o f 
t h e s p e c i e s 3 0 0 0 . I t m a y o c c u r t h a t a r e a d e r 
of t h e b o o k w o u l d s o m e t i m e s l i k e t o h a v e 
m o r e d e t a i l e d d e s c r i p t i o n s a n d m o r e p i c t u r e s . 
H o w e v e r , w i t h t h e h e l p of t h e b o o k t h e 
m a j o r i t y of m i c r o s c o p i c f u n g i f o u n d o n p l a n t 
m a t e r i a l s c a n h e i d e n t i f i e d a l l t h e s a m e a n d . 
i f s o m e b o d y w i s h e s t o g o i n t o d e t a i l s , t h e 
r e f e r e n c e s of t h e b o o k wi l l g i v e h i m a l l 
f a c i l i t i e s . 
I V . G l o s s a r y . I n m y c o l o g y , w h e r e t h e 
n u m b e r of t e r m s u s e d i s so h i g h t h a t e v e n 
a s p e c i a l i s t c a n e a s i l y b e c o m e p u z z l e d , w o r k s 
a r e u s u a l l y c o m p l e t e d w i t h g l o s s a r i e s . 
A u t h o r s ' g l o s s a r y i s r i c h ( t h e y e m p l o y 5 0 0 
k e y - w o r d s ) , t h e t e r m i n o l o g y is p r e c i s e l y 
e x p l a i n e d i n a w e l l u n d e r s t a n d a b l e w a y . 
V . A p p e n d i x . C o n s i s t s of a l i t e r a r y l i s t 
r e f e r r i n g t o 500 w o r k s , a n d of t w o i n d e x e s , 
3 8 a n d 12 p a g e s e a c h , o n t h e n a m e s o f 
f u n g i a n d h o s t p l a n t s r e s p e c t i v e l y . T h e i n -
d e x e s m a k e t h e b o o k m u c h e a s i e r t o u s e . 
I n a l l c o n s i d e r a t i o n t h i s i s a w o r k t h a t 
w i l l b e a n e v e r y d a y h e l p t o a l l d e a l i n g 
w i t h p h y t o p a t h o g e n f u n g i i n t h i s c o u n t r y . 
A n d t h e s a m e p a r t i t w i l l t a k e a l l o v e r c e n t r a l 
E u r o p e w h e n l a n g u a g e b a r r i e r s of a c c e s s i -
b i l i t y f a l l . 
J . Z S O L T 
Â . B O R O S : Bryogeographie und Bryoflora 
Ungarns. A k a d é m i a i K i a d ó , B u d a p e s t , 1 9 6 8 . 
T h e a u t h o r — a h o n o r a r y m e m b e r o f t h e 
B r i t i s h B r y o l o g i c a l S o c i e t y — d e s c r i b e d 
b r y o g e o g r a p h y of H u n g a r y a s a r e s u l t o f 
h i s 4 0 y e a r — r e s e a r c h a c t i v i t y . T h e b o o k 
w i t h i t s 4 5 0 p a g e s a n d 8 5 p i c t u r e s — m o s t l y 
o r i g i n a l p h o t o s — o c c u p i e s a p a r t i c u l a r p l a c e 
i n w o r l d l i t e r a t u r e , a s f a r a s i t s s t r u c t u r e 
a n d e x h a u s t i v e n e s s i s c o n c e r n e d , b e c a u s e i t 
c h a r a c t e r i z e s a l l r e g i o n s of H u n g a r y , i . e . 
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m o u n t a i n s , r o l l i n g l a n d s a n d t h e G r e a t P l a i n 
a l i k e , a s n a t u r a l a n d p l a n t g e o g r a p h i c a l 
a r e a s e a c h — o n t h e b a s i s of t h e a u t h o r ' s 
o w n r e s e a r c h a n d r e c o r d . I t d e a l s w i t h t h e 
e c o l o g i c a l a n d p h y t o c e n o l o g i c a l c o n d i t i o n s 
o f H u n g a r i a n b r y u m s , w i t h t h e g e n e r a l r u l e s 
a n d f e a t u r e s of t h e i r g e o g r a p h i c a l d i s t r i b u -
t i o n ; t h e n , f o l l o w i n g a b r y o g e o g r a p h i c a l 
c h a r a c t e r i z a t i o n of t h e i n d i v i d u a l r e g i o n s t h e 
a u t h o r c o m p i l e s i n d e t a i l t h e v a r i e t i e s o c c u r -
r i n g i n H u n g a r y , g i v i n g t h e i r d i s t r i b u t i o n , 
e c o l o g i c a l d a t a a n d t h e i r c h a r a c t e r a s f l o r a 
e l e m e n t . R e l y i n g o n t h e l i t e r a t u r e t h e c h r o -
m o s o m e n u m b e r a n d t h e d i p l o i d o r p o l y -
p l o i d c h a r a c t e r of t h e s p e c i e s , t h e p h y t o -
c e n o l o g i c a l u n i t s i n w h i c h t h e y o c c u r i u 
H u n g a r y a r e i n c l u d e d a s w e l l a s t h e d o m e s t i c 
l i t e r a t u r e c o n c e r n i n g t h e i n d i v i d u a l g e n u s e s 
a n d s p e c i e s . T h e n t h e f l o r a e l e m e n t g r o u p s 
( e . g . c i r c u m p o l a r , b o r e a l ) , t h e i r p e r c e n t a g e 
d i s t r i b u t i o n a n d e v e n t h e f o s s i l e d a t a w h i c h 
s u p p o r t t h e p h y l o g e n e t i c r e s e a r c h o n t h e 
b r y o f l o r a e v o l u t i o n a r e p r e s e n t e d i n t a b l e s . 
T h e b o o k i s c o m p l e t e d b y d e t a i l e d r e f e r e n c e s 
a n d a f u l l i n d e x . I n t h i s l a t t e r t h e m a j o r 
g e o g r a p h i c a l n a m e s , g e o b o t a n i c a l l y s i g n i f -
i c a n t m o u n t a i n s , v a l l e y s , m o o r s a n d o t h e r 
g e o g r a p h i c a l u n i t s a r e f o u n d t h a t c a n b e 
w e l l a p p l i e d n o t o n l y b y b r y o g e o g r a p h i c b u t 
p l a n t g e o g r a p h i c e x p e r t s a n d i n p a r t i c u l a r 
b y f o r e i g n r e s e a r c h e r s . A f o r e i g n e r w h o 
h a r d l y k n o w s H u n g a r y w i l l l e a r n f r o m t h e 
i n d e x w h e r e t o l o o k u p t h e g e o g r a p h i c a l 
s i t e s l i k e e .g . B á t o r l i g e t , B a l á t a - t ó , R á m -
s z a k a d é k , M i k l ó s p á l - h e g y , N a g y p é t e r m é n k ő , 
K e m e n c e p a t a k - v ö l g y , R i g ó c - p a t a k , T á t i k a , 
K i s s z é n á s - h e g y , e t c . w h i c h a r e d i f f i c u l t t o 
f i n d i n g e o g r a p h i c b o o k s a n d m a p s . 
A u t h o r e n d e a v o u r e d t o s t u d y e v e r y 
l o c a t i o n w h e r e b r y u m s g r o w . T h u s , t h e b o o k 
d e a l s w i t h b r y u m a s s o c i a t i o n s g r o w i n g i n 
d u g w e l l s , c a v e s , s a n d h i l l s , r o o f s , t h e r m a l 
s p r i n g s , i n t h e l a k e B a l a t o n , i n t h e r i v e r 
D a n u b e , o n t h e m o s t d i v e r g e n t r o c k s , m o o r s , 
a l u m i n o u s s i t e s , e t c . H e d e a l s in d e t a i l w i t h 
t h e r e l a t i o n s h i p b e t w e e n r o c k s a n d b r y o -
flora. 
T h e p l a n t g e o g r a p h i c m a p of t h e b o o k 
w h i c h , b e s i d e s t h e p l a n t g e o g r a p h i c a l a r r a n g e -
m e n t , s h o w s a l s o t h e r e g i o n a l u n i t s , i s o f 
p a r t i c u l a r l y g r e a t v a l u e ; i t r e p r e s e n t s t h e 
d i s t r i b u t i o n o f b e e c h a n d S c o t c h f i r , w h i c h 
p r o v i d e s t h e p l a n t g e o g r a p h i c m a p w i t h a 
c l i m a t i c b a c k g r o u n d . T h i s m a p w a s c o m -
p l e t e d b y c o n s i d e r i n g — o v e r a n d a b o v e t h e 
f r o n t i e r s o f b r y o g e o g r a p h y — t h e w h o l e 
v e g e t a t i o n . 
T h e m o n o g r a p h c o n s i s t s o f t h e f o l l o w i n g 
m a i n p a r t s : 
I . H i s t o r y o f b r y u m r e s e a r c h 
I I . E c o l o g i c a l c o n d i t i o n s o f H u n g a r i a n 
b r y u m s 
I I I . C e n o l o g i c a l c o n d i t i o n s of H u n g a r i a n 
b r y u m s 
I V . C h a r a c t e r i z a t i o n of b r y u m h o r i z o n s i n 
t h e p l a n t a s s o c i a t i o n s o f H u n g a r y 
V . B r y o g e o g r a p h i c a l c h a r a c t e r i z a t i o n o f 
t h e H u n g a r i a n p l a n t g e o g r a p h i c a l 
a r e a s . 
1. F l o r a r e g i o n s o f t h e H u n g a r i a n 
M e d i u m H e i g h t M o u n t a i n s ( M a t r i -
c u m ) 
2 . F l o r a r e g i o n s of t h e T r a n s - D a n u b i a n 
A r e a ( P r a e n o r i c u m o r T r a n s d a n u b i -
c u m ) 
3 . F l o r a r e g i o n s o f t h e G r e a t P l a i n 
( E u p a n n o n i c u m ) 
V I . B r y o f l o r a of H u n g a r y 
I . class: Anthoceratopsida 
I I . class: Hepaticae (Hepaticopsida) 
I I I . class: Musci (Bryopsida) 
1. subclass : Sphagnidae 
2. subclass : Andreaeidae 
3. subclass: Bryidae 
4. subclass : Buxbaumiidae 
5. subclass: Polytrichidae 
V I I . R e f e r e n c e s , i n d e x , c o l o u r e d p l a n t g e o g -
r a p h i c a l m a p of H u n g a r y . 
I n v e s t i g a t i o n s of t h e b r y u m d i s t r i b u t i o n 
l a r g e l y c o n t r i b u t e t o a n e v e n f u l l e r k n o w l e d g e 
of t h e c l i m a t e , soil c o n d i t i o n s a n d v e g e t a -
t i o n o f H u n g a r i a n r e g i o n s . 
L . S Z A B Ó 
E . W . C R A M P T O N , L . E . H A R R I S : Applied 
Animal Nutrition. W. H. Freeman and Com-
p a n y . S a n F r a n c i s c o . 2 n d e d i t i o n 1 9 6 9 . 7 5 3 . 
41 F i g u r e s w i t h i n t e x t , 1 4 3 T a b l e s w i t h i n 
t e x t a n d 1 0 0 0 T a b l e s o f m o r e i m p o r t a n t 
f e e d s t u f f c o m p o s i t i o n s i n t h e a p p e n d i c e s . 
1 5 Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
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T h e f i r s t e d i t i o n of t h e b o o k w a s p u b l i s h e d 
i n t h e y e a r 1 9 5 6 , t h e a u t h o r w a s E. W. Cramp-
ton h i m s e l f . T h e a i m of t h i s b o o k w a s t o c o n t r i -
b u t e t o p r a c t i c a l u t i l i z a t i o n o f t h e t h e o r e t i c a l 
k n o w l e d g e of a n i m a l n u t r i t i o n . L.E. Harris, 
o n e of t h e f i r s t r a n k i n g p r o f e s s o r s of U S A 
j o i n e d i n t h e 2 n d e d i t i o n a s c o - a u t h o r t o t h e 
e x c e l l e n t C a n a d i a n e x p e r t o f a n i m a l n u t r i -
t i o n . B o t h p a r t i c i p a t e d i n t h e r e s p o n s i b l e 
c o m m i t t e e of t h e A m e r i c a n A c a d e m y o f 
S c i e n c e s , w h e r e t h e y c a r r y o u t t h e m o d e r n i -
z a t i o n o f t h e n u t r i e n t r e q u i r e m e n t s t a n d a r d s 
f o r f a r m a n i m a l s . T h i s s t a n d a r d s a r e k n o w n 
i n t h e w h o l e w o r l d a s N R C s t a n d a r d s ( N a t i o n -
a l R e s e a r c h C o u n c i l ) . T h e y c o l l e c t e d t h e d a t a 
of a p p r o x i m a t e l y 7500 f e e d s t u f f - c o m p o s i t i o n s 
a n d t h e i r v a r i o u s n a m e s , w h i c h a r e b e i n g 
f e d t h r o u g h o u t t h e w o r l d . A l l k i n d s of f e e d -
s t u f f w e r e d e t e r m i n e d a f t e r t h e m e t h o d o f 
L. E. Harris a n d w e r e s u p p l i e d w i t h a c o d e -
n u m b e r . T h u s , t i l l n o w , a b o u t 5 7 0 0 f e e d s t u f f 
h a s g o t o f f i c i a l n a m e s . A l l n a m e s w e r e 
a r r a n g e d a f t e r t h e i r i n i t i a l l e t t e r s . U n d e r t h e 
o f f i c i a l n a m e s t h e y r e p o r t e d t h e d a t a o n 
f e e d c o m p o s i t i o n s a n d c o d e - n u m b e r s , a n d b y 
o t h e r d e n o m i n a t i o n s t h e y r e f e r r e d o n l y t o 
c o d e - n u m b e r s . 
O n e c a n s e e , a s s t a t e d a b o v e , i n w h a t 
c lose c o n n e c t i o n t h e a u t h o r s a r e w i t h t h e 
t h e o r e t i c a l a n d p r a c t i c a l p r o b l e m s of t h e 
n u t r i t i o n o f f a r m a n i m a l s . 
T h e b o o k i s d i v i d e d i n t o 2 2 c h a p t e r s a n d 
a p p e n d i x . T h e r e l a t e d c h a p t e r s a r e g r o u p e d , 
t h u s t h e b o o k i s d i v i d e d i n t o 5 p a r t s . A t t h e 
e n d of e a c h s e c t i o n t h e r e i s a s u m m a r y . 
C h a p t e r o n e i n t r o d u c e s t h e b a s i c p r i n c i -
p l e s of t h e n a m e s of t h e f e e d s t u f f s a n d t h e i r 
c l a s s i f i c a t i o n , t a k i n g i n t o c o n s i d e r a t i o n t h e 
s o - c a l l e d N R C n o m e n c l a t u r e of t h e f e e d -
s t u f f s . I n o u r o p i n i o n i t h a s a g r e a t a d v a n t a g e 
t h a t t h e c o l l e c t e d d a t a w e r e c o n v e r t e d i n t o 
m e t r i c - s y s t e m , w h i c h r e l i e v e u s of m u c h 
t i r e s o m e c o n v e r s i o n s . W h e r e m o r e d a t a w e r e 
a v a i l a b l e , t h e v a r i a t i o n - c o e f f i c i e n t s w e r e 
p u b l i s h e d t o o . 8 0 k i n d s of f e e d s t u f f c o m p o -
n e n t s w e r e t a k e n i n t o c o n s i d e r a t i o n . O f 
c o u r s e , a l l d a t a a r e n o t a v a i l a b l e f o r a l l 
f e e d s t u f f s . 
C h a p t e r t w o d e a l s w i t h t h e W e e n d e 
a n a l y s i s a n d g i v e s i t s c r i t i c a l e v a l u a t i o n . 
C h a p t e r t h r e e s h o w s , i n d e t a i l , t h e e x -
p r e s s i o n of e n e r g y c o n t e n t o f f e e d s a n d t h e 
e n e r g y t u r n o v e r , a s i n U S A s i n c e 1958 t h e 
n u t r i e n t v a l u e s of f e e d s a n d t h e n u t r i e n t 
r e q u i r e m e n t s o f f a r m a n i m a l s a r e e x p r e s s e d 
i n c a l o r i e s i n a d d i t i o n t o T D N . T h e t e r m i n o l -
o g y t h a t p l a y s a r o l e i n t h e e n e r g y t u r n o v e r 
a n d t h e s h o r t e n e d f o r m s a r e d e s c r i b e d i n 
d e t a i l . L a t e r o n i n t h i s b o o k o n l y t h e s e a b b r e -
v i a t i o n s a r e u s e d . A t t h e e n d o f t h e b o o k w e 
c a n f i n d a n a s s o r t m e n t of t h e u s e d a b b r e v i -
a t i o n s , b u t u n f o r t u n a t e l y t h e s e a r e n o t i n -
c l u d e d t h e r e . L o o k i n g f o r a b b r e v i a t i o n s i n 
s e v e r a l p l a c e s , m a k e s r e a d i n g d i f f i c u l t espec i -
a l l y f o r f o r e i g n e r s . 
C h a p t e r f o u r g i v e s a s h o r t s u r v e y o v e r 
f a c t o r s i n f l u e n c i n g p r o t e i n q u a l i t y . 
C h a p t e r f i v e d e a l s w i t h t h e m e t h o d s f o r 
d e t e r m i n i n g t h e f e e d c o n s t i t u e n t s . P a r t i c u l a r 
i m p o r t a n c e i s p l a c e d o n t h e d e t e r m i n a t i o n 
of v a r i a t i o n - c o e f f i c i e n t s of d i g e s t i b i l i t y . I t 
i l l u s t r a t e s , t h r o u g h a n e x a m p l e , h o w i t i s 
p o s s i b l e t o d e t e r m i n e t h e d i g e s t i b i l i t y of 
r o u g h a g e w i t h t h e h e l p of l a b o r a t o r y t e s t s . 
C h a p t e r s i x d e s c r i b e s t h e e s t i m a t i o n s of 
e n e r g y r e q u i r e m e n t s f o r f a r m a n i m a l s . I t is 
a g r e a t h e l p f o r t h o s e w h o w o r k o u t f e e d i n g 
s t a n d a r d s . 
C h a p t e r s e v e n r e p o r t s o n t h e d i g e s t i b i l i t y 
o f p r o t e i n , i t s v a r i a b i l i t y a n d t h e r e q u i r e -
m e n t of p r o t e i n f o r f a r m a n i m a l s . 
C h a p t e r e i g h t g i v e s a s h o r t s u r v e y of t h e 
r e q u i r e m e n t s o f m i n e r a l s , v i t a m i n s a n d a n t i -
b i o t i c s f o r f a r m a n i m a l s . 
C h a p t e r n i n e p r e s e n t s t h e f e e d i n g s t a n d -
a r d s . I t c a l l s a t t e n t i o n t o m a n y n e w p o i n t s 
o f v i e w . I t i s e s p e c i a l l y r e m a r k a b l e f o r a s c e r -
t a i n i n g , t h a t t h e t o t a l n u t r i e n t r e q u i r e m e n t of 
f a r m a n i m a l s i s i n c lose c o r r e l a t i o n w i t h t h e 
l e v e l of e n e r g y c o n s u m p t i o n . F o r t h i s r e a s o n 
i t is n e c e s s a r y t o t a k e t h i s f a c t i n t o c o n s i d e r a -
t i o n w h i l e d e t e r m i n i n g t h e f e e d i n g s t a n d -
a r d s . I t is n o t e w o r t h y t h a t i n H u n g a r y t h e 
i n t r o d u c t i o n of t h e c o n c e p t o f p r o t e i n con-
c e n t r a t i o n c o m p l i e s w i t h t h i s r e q u i r e -
m e n t . 
C h a p t e r t e n s h o w s t h e m e t h o d o f c l ass i f i -
c a t i o n of f e e d s a c c o r d i n g t o t h e i r n u t r i t i o n a l 
p r o p e r t i e s a n d g i v e s t h e v a r i a b i l i t y of t h e i r 
c h e m i c a l c o m p o s i t i o n s . 
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C h a p t e r e l e v e n d e s c r i b e s t h e b a s a l o r 
e n e r g y - r i c h f e e d s a n d i n t h i s c o n n e c t i o n i t 
d e a l s w i t h t h e c o n c e p t a n d s i g n i f i c a n c e of 
b u l k . 
C h a p t e r t w e l v e c h a r a c t e r i z e s t h e p r o t e i n -
r i c h f e e d s a n d t h e i r f e a t u r e s . 
C h a p t e r t h i r t e e n i l l u s t r a t e s t h e m o s t 
i m p o r t a n t k n o w l e d g e c o n c e r n i n g v i t a m i n s , 
m i n e r a l s a n d m i s c e l l a n e o u s f e e d a d d i t i v e s . 
C h a p t e r f o u r t e e n d i s c u s s e s i n f o r m a t i o n 
o v e r f o r a g e s a n d r o u g h a g e s . I t d r a w s a t t e n -
t i o n , t h a t t h e b e s t m e t h o d of e s t i m a t i n g 
t h e v a l u e of r o u g h a g e i s t h e d e t e r m i n a t i o n 
o f t h e d a i l y v o l u n t a r y i n t a k e b y t h e a n i m a l . 
I t i n t r o d u c e s t h e c o n c e p t of n u t r i t i v e v a l u e -
i n d e x , w h i c h c o n s i s t s of t h e m u l t i p l i c a t i o n of 
t h e r e l a t i v e f e e d i n t a k e a n d t h e d i g e s t i b i l i t y 
o f t h e s a m e f e e d . T h i s i s i n c l o s e c o r r e l a t i o n 
w i t h t h e w e i g h t - i n c r e a s i n g v a l u e o f P r o f . 
B a i n t n e r . 
T h e s e c t i o n I V of t h e b o o k ( i . e . t h e 
n e x t s ix c h a p t e r s ) , d e a l s w i t h t h e c o m p o s i -
t i o n of m e a l - m i x t u r e s . W e c a n f i n d v e r y 
v a l u a b l e d a t a i n t h i s s e c t i o n f o r p r e p a r i n g 
i n d u s t r i a l m e a l - m i x t u r e s a n d s e t u p f l e x i b l e 
f o r m u l a e f o r l a r g e - s c a l e i n d u s t r i e s . 
C h a p t e r f i f t e e n c a l l s a t t e n t i o n t o t h e f a c t , 
t h a t m o s t of t h e a n i m a l s a r e n o t f e d i n d i v i d u -
a l l y , h u t t h e y g e t a s p e c i f i e d m e a l - m i x t u r e 
a n d t h e y t h e m s e l v e s d e t e r m i n e v o l u n t a r i l y 
t h e q u a n t i t y t o b e c o n s u m e d . T h e r e f o r e f e e d -
o r m e a l - m i x t u r e s s h o u l d b e p r e p a r e d o n l y 
o n t h e b a s i s o f i n s t r u c t i o n s f o r f e e d i n g 
s t a n d a r d s . F o r t h i s t r a n s f o r m a t i o n w e c a n 
f i n d d i r e c t i o n s h e r e . 
C h a p t e r s i x t e e n t e a c h e s u s h o w t o p r e p a r e 
s o - c a l l e d f l e x i b l e m e a l - m i x t u r e f o r m u l a e . T h e 
a u t h o r s s h o w w h a t q u a n t i t i e s c a n b e u s e d 
o r i n w h a t q u a n t i t i e s a r e t h e f e e d s of c e r t a i n 
f e e d i n g g r o u p s i n t e r c h a n g a b l e w h i l e p r e p a r -
i n g m e a l - m i x t u r e s f o r t h e s p e c i f i e d a n i m a l 
c a t e g o r i e s . 
C h a p t e r s e v e n t e e n p r e s e n t s t h e p r e p a r a -
t i o n of m i x e d m i n e r a l s u p p l e m e n t s . 
C h a p t e r e i g h t e e n d e s c r i b e s s e p a r a t e l y t h e 
f l e x i b l e f o r m u l a e of m e a l - m i x t u r e s f o r c a t t l e 
a n d s h e e p , t a k i n g i n t o c o n s i d e r a t i o n t h e 
n u t r i e n t v a l u e of r o u g h a g e a n d s u c c u l e n t s 
t h a t m u s t b e s u p p l e m e n t e d . 
C h a p t e r n i n e t e e n s h o w s e x a m p l e s o f 
f l e x i b l e f o r m u l a e f o r s w i n e m e a l - m i x t u r e s . 
C h a p t e r t w e n t y r e p o r t s o n p r e p a r a t i o n 
of m e a l - m i x t u r e f o r m u l a e w i t h l i n e a r p r o -
g r a m m i n g . I t g i v e s t h e e x p l a n a t i o n of t h e 
m a t h e m a t i c a l t e c h n i q u e , b u t i t is m o r e i m -
p o r t a n t , t h a t t h e a u t h o r s d r a w a t t e n t i o n t o 
r u l e s a n d c o n d i t i o n s t h a t s h o u l d b e k e p t i n 
m i n d w h i l e f e e d i n g t h e d a t a i n t o t h e c o m -
p u t e r a n d a l so w h i l e p r o g r a m m i n g . 
C h a p t e r t w e n t y - o n e s h o w s t h e n e w e s t 
A m e r i c a n N R C s t a n d a r d s a n d g i v e s s o m e 
g u i d i n g p r i n c i p l e s f o r p r e p a r i n g r a t i o n s . 
C h a p t e r t w e n t y - t w o i n t r o d u c e s t h e C a n a -
d i a n a n d N o r t h - A m e r i c a n l e g i s l a t i o n s r e g a r d -
i n g f e e d s t u f f - t r a d e . 
T h e f i r s t p a r t o f a p p e n d i x s h o w s i n a 
t a b l e t h e m e t a b o l i s m o f a n i m a l s of v a r i o u s 
b o d y w e i g h t s . F u r t h e r w e c a n f i n d t a b l e s o f 
c o n v e r s i o n f r o m E n g l i s h a n d A m e r i c a n 
m e a s u r i n g s y s t e m t o m e t r i c - s y s t e m . 
T h e s e c o n d p a r t o f a p p e n d i x g i v e s i n a 
g l o s s a r y t h e s e c o n d p a r t of a b b r e v i a t i o n s 
u s e d i n t h e b o o k , a n d f u r t h e r g ive s d e t a i l e d 
e x p l a n a t i o n of t h e e x p r e s s i o n s u s e f u l f o r 
d e s c r i b i n g a n d p r o c e s s i n g f e e d s t u f f s . T h i s p a r t 
i s v e r y u s e f u l f o r t h o s e a l s o , w h o t r a n s l a t e 
E n g l i s h t e c h n i c a l t e x t s i n t o H u n g a r i a n . 
T h e t h i r d p a r t o f a p p e n d i x d e s c r i b e s t h e 
c o m p o s i t i o n of m o r e t h a n 1000 f e e d s t u f f s 
w i t h r e f e r e n c e t o f r e s h - a n d d r y m a t t e r c o n -
t e n t . B e s i d e s t h e c h i e f c o n s t i t u e n t s w e c a n 
f i n d t h e m i n e r a l - , v i t a m i n - a n d a m i n o - a c i d 
c o n t e n t a n d a l so d i g e s t i b i l i t y w i t h r e g a r d t o 
d i f f e r e n t g r o u p s o f a n i m a l s w h e r e d a t a a r e 
a v a i l a b l e . L i k e w i s e i t i s v e r y i m p o r t a n t f o r 
u s , t h a t t h e d a t a a r e g i v e n w i t h o u t e x c e p -
t i o n i n m e t r i c - s y s t e m . 
T h e b o o k c o n t a i n s s o m a n y v a l u a b l e i n -
f o r m a t i o n s a n d f i g u r e s t h a t i t is n o t p o s s i b l e 
t o a p p r e c i a t e i t a p p r o p r i a t e l y i n s u c h a s h o r t 
r e v i e w . A l l e x p e r t s w h o d e a l w i t h f e e d i n g 
m a y r e a d i t w i t h a d v a n t a g e . 
K . B A I N T N E R 
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omy is a bimonthly publication of up-to-date reports 
of general agronomic research. Workers in the fields 
of forages and pastures, crop improvement, cultural 
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journal. Publication is open to members of the Amer-
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$ 14.00 per y ear in U. S. and Canada. $ij.oo per y ear elsewhere. 
AMERICAN SOCIETY OF AGRONOMY 
6jy S. Segoe Rd, 
Madison, Wisconsin J)yn 
Probleme agricole" 
is a periodical o f agr icu l tura l science and practice, 
publ ished in Rumania as an organ of the Higher 
Counc i l of Agr i cu l tu re and destined to the specialists 
iri agr icu l ture with higher studies. 
The review publishes works concerning the problems of 
the development o f the agr icu l tu ra l product ion (or ig ina l 
researches, papers drawn up on the basis of experiments 
and o f the scientific l i terature o f speciality, achievements 
of the foremost agr icu l tu ra l units) in the fo l lowing f ields: 
economy and organizat ion of the product ion, ut i l izat ion 
of the land fund, plant mel iora t ion, agrotechnics, phyto-
technics, plant protect ion. The o r i g i na l works are accom-
% 
panied by Russian, English, and French summaries. 
The review contains also the chronicles cf certain impor -
tant scientific events and manifestations f rom Rumania 
and f r om abroad, and the reviews c f works published 
in di f ferent countr ies. 
EUPHYT1CA 
Netherlands Journal of Plant Breeding 
V o l . 1 8 (1969) a b o u t ( 4 4 0 p p . ) c o n t a i n s a m o n g o t h e r s o r i g i n a l a r t i c l e s o n : 
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for yield in pyre thrum, Meiosis in different Fj-hybrids 
of Solanum acaule a n d S. bulbocastanum, Wild pro-
genitors of wheat, Inher i tance of yield components in 
the oil palm, Haploid induction in po ta to , Dwarf-
twisted mu tan t of Triticum durum, Resis tance to pow-
dery mildew in peas, Grain shedding in oats , A method 
of breeding for yield cf wheat in semi-arid climates. 
P r imary t risomics in Moss Verbena, Dwar f ing in rasp-
berry, Mutat ion breeding in Streptocarpus, Two-seeded 
pods in red clover, Inher i tance of a m o u n t of chloro-
phyll in wheat, A simple effective embryo culture tech-
nique for Brassica, Interspecif ic hybrids of Elaeis gui-
neensis x E. cleifera, Inheri tance of Cucumis virus 1 in 
cucumber, Effect of tempera ture on the occurrence of 
male s ter i l i ty in onion, Interspecific hybr ids of Lilium 
lankcgense produced by embryo culture, Allopolyploi-
dization of autopolyploids. 
P u b l i s h e d f o u r t i m e s a y e a r , i n a n n u a l v o l u m e s 
o f + 4 5 0 p a g e s . 
S u b s c r i p t i o n v o l . 19 ( 1 9 7 0 ) : 2 2 , 5 0 g u i l d e r s ( ± $ 6 ) 
a y e a r . V o l s . 2 ( 1 9 5 3 ) — 17 ( 1 9 6 8 ) a t 2 0 g u i l d e r s 
( + § 5 . 5 0 ) p e r v o l u m e . V o l . 1 ( 1 9 5 2 r e p r i n t e d ) 
§ 12 .50 . 
C o r r e s p o n d e n c e s h o u l d b e a d d r e s s e d t o : 
Dr. A.C. ZEVEN 
LAWICKSE ALLEE 166, WAGENINGEN 
THE NETHERLANDS. 
Das Inst i tut für wissenschaft l ich-technische In fo rmat ionen des 
Min is ter iums für Land- u n d Forstwirtschaft veröf fent l icht die wissen-
schaftl iche Zeitschri f t 
R O S T L I N N f l V Y R O B A 
(Pflanzl iche Produk t ion) 
Redaktionsrat: 
Vors i tzender Prof. Dr . V á c l a v Käs, DrSc. 
Mitglieder: 
Ing. Jozef Belej , CSc., A k a d e m i k e r C t i bo r Blattny, Ing. Ji l j i Fiedler, 
CSc., Prof. D r . Ladislav H r u s k a , Prof. D r . Jan Hruza, Ing. Jan Jasic, 
Prof. D r . V l a d i m i r Kosil, DrSc. , Doz. D r . Frantisek Landovsky , Ing. 
Jozef Lopa tn i k , CSc., ko r respond ie rendes Mi tg l ied der Tschechoslo-
wakischen Akadem ie der Wissenschaften Ing. Frantisek Marecek, 
Ing. V l a d i m i r Mar t inék, CSc., Ing. Frantisek Mráz , Ing. C t i r a d Patejdl, 
Ing. Jaroslav Prugar , CSc., Doz . Ing. Vac lav Rybácek, Ing. V l a d i m i r 
Segeta, CSc., Ing. Miloslav Schmied, Ing. V l a d i m i r Skládal , Ing. Josef 
Slepicka, D o z . Ing. An ton in Stranák, CSc., Ing. Juraj U h l i a r , R N D r . 
Ing. Jaroslav Zakopa l . 
Die wissenschaftl iche Ze i t schr i f t Rost i inná vyroba veröf fent l icht 
Studien, Ana l ysen und wissenschaft l iche Abhand lungen über die 
gelösten A u f g a b e n der Wissenschaft aus dem Fachgebiet Pf lanzl iche 
Produkt ion. D i e Zusammenfassungen jedes Beitrags we rden in die 
russische, engl ische und deutsche Sprache übersetzt. 
Die wissenschaftl iche Ze i t sch r i f t „Ros t i i nná v y r o b a " erscheint 
monatl ich in e inem Umfang v o n 112 Druckse i ten. 
CROP SCIENCE 
Crop breeders, plant geneticists and physiologists, and 
workers in related areas will find Crop Science a source 
of valuable articles in their branches of science. 
This b imonthly journal carries reports of research in 
the genetics, physiology, ecology, breeding and manage-
ment of field crops, turfgrasses, pastures and ranges, 
and in seed technology. I t is published b y the Crop 
Science Society of America. Publication is open to 
members of the society. 
$16.00 per year in U.S. and Canada. $17.00 per year 
elsewhere. 
Crop Science Society of America 677 S. Segoe Rd, 
Madison, Wisconsin. U.S.A., 53711 
A G R O K É M I A é s T A L A J T A N 
Quarterly Journal of 
Soil Science, Agricultural Chemistry, Fertilization, 
Soil Biochemistry, Soil Microbiology and Plant 
Physiology 
Editor: I. Szabolcs 
Editorial R. Ballenegger, J. di Gléria, L. Gerei, I. Láng, 
Board: Gy. Pántos, J. Sarkadi, P. Stefanovits, J. Szegi 
Published by the Research Institute of Soil Science and Agricultural 
Chemistry of the Hungarian Academy of Sciences, Budapest II., Herman 
Ottó-út 15 (Budapest 114. P.O.B. 66) Hungary. AGROKÉMIA ÉS 
TALAJTAN publishes papers by eminent Hungarian and foreign scien-
tists in Hungarian, the detailed summaries are translated into Eng-
lish, Russian and a third language, French, German, Spanish or Italian. 
The Journal is issued four times a year in annual volumes of about 
700 illustrated pages. 
Distributors: KULTURA BUDAPEST 62. P.O.B. 149. 
NEW DOCUMENTARY SERVICES 
provided by the Food and Agriculture Organization of the Uni ted 
Nations, Rome (Italy) 
The wealth of technical, economic and social information, 
contained in some 25,000 publications and documents produced by 
FAO since its creation in 1945, is now readily available th rough 
the services provided by the FAO Documentation Centre. 
Published indexes (Monthly "Current I n d e x " — since J a n u a r y 
1967 and retrospective "Specia l Indexes" for the per iod 
1945 1966) permi t the selection of documents of interest in t he 
fields of agriculture, fisheries, forestry, nutr i t ion, rural economy, 
etc.. through thousands of subjec t matter , author and title referen-
ces in each field. 
A "Question and Ansiver" service provides, on request , ad 
hoc bibliographies on specific subjects. 
Documents of interest can be obtained in original form 
(printed or mimeographed) or, if out of stock, in t he form of photo-
copies or microfiches. 
The "Curren t Index" is sent, free of charge, on request . 
Details on other services (Retrospective Indexes, "Question and 
Answer" service, Reproduct ion Services) will he obtained by wri t ing 
to the: 
FAO Documentat ion Centre (Ref. P. 69) 
FAO Headquar te rs 
Via Terme di Caracalla 
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SBORNIK U V T I -
GENETIKA A SLECHTÉNÍ 
The scientific journal Genetics and Breeding publishes 
original studies on plant genetics, agricultural plant breeding, 
seed production as well as works on biology and physiology 
concerned with these problems. It also presents thematic 
summarizing reports and topics on the technical improvement 
of breeding. 
The aim of the journal is to inform completely on the 
scientific research problems studied in Czechoslovakia and 
the results obtained. The studies are published in Czech 
and have English, Russian and German summaries. 
The journal is being issued quarterly; each copy con-
tains 80 pp. and costs 10 Kcs. Orders are received by the 
Editor, the Institute of Scientific and Technical Information, 
Prague 2, Slezská 7, Czechoslovakia. 
C O M M O N W E A L T H BUREAU OF P L A N T BREEDING A N D 
GENETICS SCHOOL OF A G R I C U L T U R E , 
CAMBRIDGE, E N G L A N D 
Information on all topics concerned with the improvement 
of economic plants and microorganisms, in particular the 
methods and achievements of crop breeding, field trials, 
new varieties and strains, genetics and cytology, is given 
regularly in the journal 
PLANT BREEDING 
ABSTRACTS 
COMPILED FROM WORLD LITERATURE 
Each volume contains over seven thousand abstracts from 
articles and reports in thirty to forty different languages, 
also reviews of new books and notices of new journals 
A N N U A L SUBSCRIPTION: 
Rate to subscribers in Non-Contributing Countries 210s. 
($27.50) 
Order through booksellers or 
COMMONWEALTH AGRICULTURAL BUREAUX 
CENTRAL SALES BRANCH, FARNHAM ROYAL, 
SLOUGH, ENGLAND 
i6 
TO KEEP UP-TO-DATE 
with all scientific information pertaining to 
grasses and grassland (pastures, rangeiands 
and fodder crops) the simplest and most 
economical method is to consult: 
HERBAGE ABSTRACTS 
If you would like to receive a free specimen 
copy of this quarterly journal please send 
a postcard to: 
Commonwealth Bureau of Pastures and Field Crops, 
Hurley, Nr. Maidenhead, Berks., England. 
SOME METHODOLOGICAL RESULTS OF THE 
HUNGARIAN MAIZE BREEDING 
Ed. By !. KOVÁCS 
In English — approx. 360 figures — numerous tables - 17 x 25 - Cloth 
This collection of papers covers the major methodological 
results achieved in Hungarian hybrid maize breeding during 
the past 15 years. Primarily the papers examine the genetic 
stock and the recent methods of production and preliminary 
evaluation of inbred lines. Various experiments analyse the 
variability in combining ability of inbred lines within the 
population of long-time inbred lines. Others deal with the 
combining ability and certain agronomic characteristics 
in the combinations of sterile lines, produced by fertile and 
various other donors. Further studies tackle such important 
problems as the influence of environment, fertility of 
sterile inbred lines and hybrids, yielding ability and cold 
resistance. Some economic considerations are also at-
tached. 
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Щ © AKADÉMIAI KIADÓ 
PUBLISHING HOUSE OF THE HUNGARIAN ACADEMY OF 
SCIENCES BUDAPEST 
CANADIAN JOURNAL 
OF PLANT SCIENCE 
The Agricultural Institute of Canada organized in 1920 pub-
lishes the Canadian Journals of Plant, Animal and Soil Science. 
These publications are devoted to the publication, in English and 
French, of the results of original scientific research in the fields 
of plant, animal and soil science. 
The Canadian Journal of Plant Science is published bi-
monthly; six issues making up a volume of some 600 pages a 
year, size 24.7 x 16.5 cm. 
The publication charge payable by all authors has been 
reduced to $25 per printed page; however, free reprints are no 
longer provided. Price quotations for reprints are provided with 
the galley proofs, and reprints should be ordered when the proofs 
are returned to the Editorial Office. 
Manuscripts for publication and all correspondence should 
be addressed to the Editorial Office. Subscriptions are $13 per 
year, including postage; single copies, $3.50. 
Editorial Office — Agricultural Institute of Canada, 
151 Slater Street, 
Ottawa 4, Ontario 
The Agricultural Institute of Canada also publishes the Agricultural 
Institute Review bimonthly. 
T H E I N D I A N J O U R N A L O F GENETICS AND PLANT B R E E D I N G 
Official publication of the 
Indian Society of Genetics and Plant Breeding 
Founded in 1941. Contains articles on subjects of interest to plant 
breeders on genetics, cytology, plant breeding methods, biometrical studies, 
crop improvement work in India , Review of knowledge in impor tan t fields etc. 
Vol. 28 (1968) contains over 50 research and review articles among others 
on: Concepts on plant type and disease resistance in rice breeding; Cytogene-
tical studies in Phaseolus; Grain weight of mainshoot as an index of yield for 
non-irrigated wheat ; Cytogenetic evolution of conifers; Isoenzyme differences 
in Chinese spring wheat with and without Aegilops umbellulata chromosome 
segment; Apomixis in grain sorghums; Control of plant diseases some possible 
approaches; Lysine and Tryptophan in protein fraction of Sorghum: Multi-
variate analysis of divergence in upland cot ton; Frequency and spectrum 
of mutat ions induced by gamma rays and EMS in wheat ; Genetic diver-
gence and hybrid performance in linseed; Production and cytogenetic analysis 
of interspecific hybrids in Lycopersicon : Interspecific hybrids in Abelmoschus; 
Genetic analysis of yield in 6-row and 2-row barleys; Distr ibution pat terns of 
nodules in Phaseolus sp. and Glycine max; Diallel analysis of locule number 
in tomato etc., etc. 
Published three times a year in volumes of about 300 pages. Vol. 29 
appears in 1969. Subscription: Rs. 50.— or dollars 8 per year (inclusive of 
postage). Back numbers of some of the volumes including Vol. 17 (2) containing 
the proceedings of the Internat ional Symposium on 'GENETICS AND P L A N T 
B R E E D I N G IN SOUTH ASIA' organised in 1958 in cooperation with 
UNESCO (Price Rs. 25.— or dollars 6) are still available A special n u m b e r 
containing the proceedings of the symposium on " Impac t of Mendelism on 
Agriculture, Biology and Medicine" held in February, 1965, has been published 
as Vol. 26 (A). Price: Rs. 30 plus postage. 
Address all communications on Editorial matters to Prof. S. R a m a n u j a m , 
Editor and on business mat ters to Secretary/Treasurer, Division of Genetics, 
IARI , New Delhi-12 (India). 
PHYTOPATHOLOGY 
An internat ional Journal repor t ing or ig inal re-
search (in English language only) in plant pa-
tho logy. Published by THE A M E R I C A N PHYTO-
P A T H O L O G I C A L SOCIETY. Established in 1909. 
Professional Membership (includes subscript ion) — $18.00/year 
Subscription (institutions, l ibrar ies, etc.) —$25.00 /year 
12 issues per year. Some back issues avai lable. 
5 year Directory o f Members free to members. 
Publication privi leges for members. High qual i ty 
edi tor ia i requirements. 
CONTACT: THE BUSSINES MANAGER — A.P.S. 
304 WINSTON DRIVE 






Agriculture contains up-to-the-minute articles and notes of practical 
value and interest to all farmers and horticulturists. It also reviews all 
important new books on every aspect of farming and matters of rural 
interest. Contributors include specialists, research workers, farmers and 
growers. 
48 pages every month: illustrated 
Single copies Is. 3d. (by post Is. 9d). 
12 months' subscription 21s. (including postage) 
Write for a free specimen copy to: 
THE EDITORIAL OFFICE 
'AGRICULTURE' 
MINISTRY OF AGRICULTURE 
WHITEHALL PLACE, LONDON S.W. 1 
ENGLAND 
W e e d a b s t r a c t s 
Weed Abstracts is compi led f r o m w o r l d l i te ra ture by the Weed 
Research O r g a n i z a t i o n o f the A g r i c u l t u r a l Research Counc i l under 
the d i rect ion o f J. D. Fryer and publ ished every two months by the 
C o m m o n w e a l t h Ag r i cu l t u ra l Bureaux as one o f the i r series of 
abstract j o u r n a l s cover ing the ma jo r branches of a g r i c u l t u r a l 
science. The ob ject of Weed Abstracts is to p rov ide factual summar ies 
and reports o f the wor ld scienti f ic and technica l l i te ra ture on weeds, 
weed cont ro l a n d al l ied subjects as a means o f enab l ing readers 
to keep abreas t o f cur ren t developments and to act as a concise 
source of re ference. 
Editor D. O ' D . Bourke 
Assistant Editor V. L. Mi l len 
Abs t rac to rs Miss C. Hasnip, P. J. Kemp, J. L. Maya l l , 
Mrs. M. Young 
L i b r a r i a n Mrs. B. R. Bur ton 
Indexer Miss E. A . Whi te 
A l l cor respondence concerned wi th technica l matters o r w i th the 
contents of Weed Abstracts shou ld be addressed to : 
I n fo rma t ion Section, 
A . R. C. Weed Research Organ i za t i on , 
K id l i ng ton , O x f o r d , England. 
A l l cor respondence concerned with subscr ipt ions or sales should 
be addressed to the C o m m o n w e a l t h A g r i c u l t u r a l Bureaux at the 
address given be low. 
N E W SUBSCRIPTION RATES 
Weed Abstracts, Vo lume 17, 1968 (6 issues, inc lud ing indexes). Rate 
to subscribers in Non-con t r i bu t i ng Count r ies 120s ($15.50). Rate to 
subscribers in Con t r i bu t i ng Count r ies 100s 
Th is and o ther publ icat ions o f the C o m m o n w e a l t h A g r i c u l t u r a l 
Bu reaux can be obta ined t h r o u g h any m a j o r booksel ler o r d i rect ly 
f r o m : 
C E N T R A L SALES B R A N C H , 
C O M M O N W E A L T H A G R I C U L T U R A L 
B U R E A U X , 
F A R N H A M R O Y A L , BUCKS, E N G L A N D 
C A N A D I A N 
J O U R N A L OF SOIL 
S C I E N C E 
The Agr icu l tu ra l Institute of Canada, organized in 1920, publishes 
the Canadian Journals of Plant, A n i m a l and Soil Science. 
These journals are devoted to the publ icat ion, in English 
and French, of the results of o r ig ina l scientific research 
in the fields of plant, animal and soil science. 
The Canadian Journal of Soil Science is published 3 times year ly , 
these issues mak ing up a volume o f some 400 pages a 
year , size 24 .7x16 .5 cm. 
The publ icat ion charge payable by al l authors has been reduced 
to $ 25 per pr inted page; however, f ree reprints are no 
longer provided. Price quotations fo r reprints a re pro-
vided with the gal ley proofs, and reprints should be or -
dered when the proofs are returned to the Edi tor ia l 
Off ice. 
Manuscripts for publ icat ion and all correspondence should be ad-
dressed to the Editor ial Office. Subscriptions are $ 7 per 
year, including postage; single copies, $ 3.50. 
Editorial Off ice — Agr i cu l tu ra l Institute of Canada 
Suite 907, 151 Slater St., 
Ot tawa 4, On ta r io . 
The Agricultural Institute of Canada also publishes 
the Agricultural Institute Review, bbmonthly. 
Phyto pathologisc he 
Zeitschrift 
Gegründet 1930 von E . S C H A F F N I T . Herausgegeben von Prof. Dr. 
H. K E R N , Zürich; Prof . Dr. M. K L I N K O W S K I , Aschersleben; Prof. 
Dr. Dr. h.c. H. R I C H T E R , Berlin, un te r Mitwirkung von E. B A L -
DACCI, Mailand; H. B R A U N , Bonn; G . L . F A R K A S , Budapest ; N . 
H I R A T S U K A , Tokyo; J . K O C H M A N , Warschau; E . K Ö H L E R , Braun-
schweig; K . 0 . M Ü L L E R , Heidelberg; V. R Y Z K O V , Moskau; T. S. 
S A D A S I V A N , Madras; K . S I L B E R S C H M I D T , Säo Paulo; E . C . S T A K M A N , 
St. Paul . 
Die »PHYTOPATHOLOGISCHE ZEITSCHRIFT« ist das 
internationale Sammelorgan für die wichtigsten Arbeiten auf 
dem Gebiet der Phytopathologie. Ih r besonderes Streben ist: 
knappe , klare Fas sung der Ergebnisse, also Vermeidung jeder 
Weitschweifigkeit in der Darstellung. Die Veröffentlichungen 
erscheinen in deutscher , englischer, italienischer oder franzö-
sischer Sprache m i t deutschen und englischen Zusammenfas-
sungen. Für alle auf phytopathologischem Gebiet tätigen 
Forseher und phytopathologischen Ins t i tu te f ü r Agrikultur-
chemie, für landwirtschaftl iche Versuchs- und Forschungs-
stat ionen, Pflanzenzüchter , Pflanzenphysiologen und den 
Baumschul fachmann gibt die Zeitschrift wertvolle und unent-
behrliche Anregungen. 
Erscheinungsweise: jährl ich etwa 10- 12 H e f t e in zwangloser Folge, 
4 Hefte bi lden einen B a n d , jedes Hef t umfass t 6 — 7 Druckbogen. 
Bezugspreis: je Druckbogen (16 Seiten) e twa DM 5,25. Die Hefte 
werden einzeln berechnet. Das Abonnement verpfl ichtet zur Ah-
nahme jeweils komplet ter Bände. 
V E R L A G PAUL P A R É Y • B E R L I N U N D H A M B U R G 
TO KEEP UP-TO-DATE 
with agricultural research on annual field crops, the simplest 
and best method is to consult : 
FIELD CROP 
ABSTRACTS 
A REVIEW ARTICLE AND OVER 500 
ABSTRACTS IN EVERY NUMBER 
For a free specimen copy of this quarterly journal, write to : 
Commonwealth Bureau of Pastures and Field Crops, 




This monthly Journal records the results of t he most 
recent research work by the Depar tmen t of Agriculture's 
scientists on Government research stations and private 
farms. 
Annual subscription: $1.50 
For fur ther information, please write to the Direc-
tor , Depar tmen t of Agriculture, Melbourne, Victoria, 
Australia 
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Methods in Plant Pathology with 
Special Reference to Breeding 
for Disease Resistance 
Edi ted b y Z. Király 
Contr ibutors to th i s volume: Z. Klement, J . Vörös, Z. Király, F. Solymosi 
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ACTA AGRONOMICA 
T O M 19 — В Ы П . 1 — 2 
Р Е З Ю М Е 
И С С Л Е Д О В А Н И Е ФИТОМАССЫ Н А СОЛОНЦОВОМ П А С Т Б И Щ Е 
(Achi l leo-Fes tucetum pseudovinae) 
И . М А Т Е , И . П Р Е Ч Е Н И 
В Венгрии, — с точки зрения луговодства — значительную площадь занимают 
солонцовые пастбища типа Achil leo-Festuca pseudovina . В рамках международной био-
логической программы изучалась продукция фитомассы этой экологической системы, ее 
изменение в зависимости от фенофазы с одной стороны, и динамика продукции пастбища, 
на котором производилась пастьба, и пастбища, на котором не производилась пастьба — с 
другой. Подробно изучалась ведущая трава пастбища (Fes tuca pseudovina), ее зеленая и 
сухая продукция, динамика производства, метаболизм веществ, продуктивность, изменение 
калории и содержания золы. 
Р А З Л И Ч Н Ы Е У Р О В Н И М А Р Г А Н Ц А И М Е Д И В Р А Ц И О Н Е Р А С Т У Щ И Х С В И Н Е Й 
Й . М А Р К У Ш , А Б Д Э Л Ь М Е Г И Д Д А Р В И Ш 
Обстоятельно изучено представление о целесообразности и экономической ценности 
добавления марганца и меди в корм венгерских белых мясных свиней, начиная с 78—155-
дневного возраста. Результаты, полученные в этих исследованиях, показали, что средний 
ежедневный прирост увеличивался параллельно с увеличением уровня марганца в рацио-
не. Улучшение переваривания корма наблюдалось тогда, когда в рацион добавили 160 ppm 
марганца, и в этом случае увеличение было на 5 процентов выше, чем у контроля. Свиньи, 
получающие 200 ppm меди дополнительно к диете, росли быстрее и усвоение корма ими 
незначительно улучшалось в сравнении с теми, которым давали дополнительно лишь 
100 ppm. 
Соотношение между возрастом и весом свиней, получающих 160 ppm и 200 ppm меди 
дополнительно, было достоверно линейным. 
В Л И Я Н И Е К И Н Е Т И Н А НА Н А К О П Л Е Н И Е П И П Е К О Л И Н О В О Й К И С Л О Т Ы 
В И З О Л И Р О В А Н Н Ы Х Л И С Т Ь Я Х 
Л . Д Е Ж И , Г . П А Л Ф И 
Авторы искали связь между концентрацией общего белка, всех аминокислот и со-
держанием пипеколиновой кислоты в листьях фасоли, табака и подсолнечника. С целью 
изучения листья были изолированы, и половина их помещена в водопроводную воду, а 
другая половина — в раствор кинетина на 6 дней. Контролем служили листья, оставшиеся 
на побеге. Данные опыта показали, что вследствие изоляции количество общего раствори-
мого белка уменьшилось, концентрация всех аминокислот — особенно количество аспара-
гина и глутамнна, — повысилась, в то же время среди аминокислот появилась и пипеколи-
новая кислота. В изолированных, но не обработанных кинетином листьях содержание про-
теина не уменьшилось, оно даже превзошло количество растворимого белка контрольных 
листьев. Содержание аминокислоты уменьшилось, в листьях этого варианта так ж е как и 
в контроле пипеколиновая кислота не была обнаружена. На основе результатов можно 
определить, что появление в надземных органах пипеколиновой кислоты, сигнализирующей 
об интенсивном распаде белка, указывает на то, что роль гормонической регуляции корней, 
и синтез материалов кинетиновой природы каким-то образом задерживаются. 
РОСТ П Ы Л Ь Ц Е В О Й Т Р У Б К И Б А К Л А Ж А Н А 
(Solanum me longena L.) in v ivo и in vitro 
Д Й . П А Л , E . О Л А Х , M . Т А Л Л Е Р 
Если начиная с момента искусственного опыления часть столбика отрезается в раз-
ное время, то по количеству семян в плодах можно сделать заключение о скорости дви-
ж е н и я оплодотворяющей частицы пыльцевой трубки. А путем проращивания пыльцы in 
v i t r o можно определить скорость линейного роста пыльцевой трубки, длину пыльцевой 
т р у б к и , содержащей протоплазму опорожненного пыльцевого зерна, а также расположе-
ние оплодотворяющих частиц в пыльцевой трубке, п р и помощи окрашивания ацетокар-
мином. Обладая этими данными можно определить скорость линейного роста пыльцевой 
трубки . Сравнивая величину скорости линейного роста пыльцевой трубки при условии in 
v ivo и in vitro оказалось, что при условии in vivo скорость роста пыльцевой трубки почти 
три раза больше, чем при условии in v i t r o . 
ГОДИЧНОЕ И З М Е Н Е Н И Е Д И Н А М И К И А К Т И В Н О С Т И К А Т А Л И З Ы 
В В Е Г Е Т А Т И В Н Ы Х Ч А С Т Я Х Я Б Л О Н И 
Й . С А Л А И 
Используя газометрический прибор Френьо в полевых условиях в течение длитель-
ного времени определялась активность каталазы яблони в флоэмной части камбия и в 
листьях в различные периоды дня. П р и появлении листьев активность флоэмы-камбия и 
листьев была высокой. Активность катализы была наиболее высокой в конце августа и 
начале сентября; наименьшей в конце мая и июне. Измерение атнвности каталазы листьев 
в различное время показало, что существует разница в активности у нижних , средних и 
верхних ярусов листьев. Обычно одновременно со старением снижается активность катала-
зы листьев, в то время как во флоэмной части камбия она возрастает. В пределах сорта 
активность каталазы во флоэмной части камбия достигает минимума в январе и феврале, а 
максимума — в июле, августе. Разница между максимумом и минимумом 6—9-кратная. 
Показатель активности каталазы наиболее низкий утром, наиболее высокий днем и вече-
ром. Основываясь на активности каталазы не удалось отделить сорта друг от друга. 
К Л А С С И Ф И К А Ц И Я Б Ы К О В - П Р О И З В О Д И Т Е Л Е Й С ПОМОЩЬЮ 
И С П Ы Т А Н И Я И Х ПОТОМСТВ 
А . Х О Р Н , Й . Д О Х И 
Авторы изучали потомство 44 быков-производителей датской красной породы в 
Дании , а также потомство 5 помесных быков (Fj): венгерская пестрая порода х jersey в 
Венгрии, для того, чтобы определить: изменяется ли — и если да, то в какой мере — класси-
фикация быков, если среди их потомства самых слабых по производительности животных 
одинаково H в определенной мере оставим без внимания, т. е. допустим их выбраковку. 
Установлено, что в некоторых группах потомства допустима одинаковая выбраковка 10 
20 процентов самых слабых по производительности животных в любое время, без того, 
чтобы потерпеть ущерб u возможности познаваемости быков-пропзводителей, имеющих 
либо выдающееся улучшающее, либо в большой мере ухудшающее влияние. 
В Л И Я Н И Е Р А З М Е Р О В ПОЛЯ, Г У С Т О Т Ы ТРАВОСТОЯ И Ф А З Ы Ц В Е Т Е Н И Я Н А 
О П Ы Л Я Ю Щ И Х Л Ю Ц Е Р Н У Д И К И Е П Ч Е Л Ы 
П. БЕНЕДЕК 
На основании опытов удалось выработать приемный метод, служащий для получе-
ния почти статического результата. Отечественный метод исследования, применявшийся 
ранее, не исключал влияния, вызванного интенсивным движением опылителей; поэтому 
результаты этих двух методов различаются между собой, но с помощью таблицы возможно 
их сравнение. Густота диких пчел на необольших полях люцерны только на немного 
больше, чем на больших полях. Количество пчел у видов с коротким роением меньше; 
обилие их у остальных групп немного больше или такое ж е к а к на больших, так и на малых 
полях люцерны. На полях люцерны с большим травостоем меньше опылителей, чем на 
менее загущенных полях. Количество пчел в группе с коротким роением почти не пока-
зывает разницы на полях с различным травостоем, в то время как обилие других групп 
гораздо меньше на полях с более густым травостоем. Число опылителей больше всего в 
период наибольшего цветения; количество групп роения связано с интенсивностью роения. 
И З У Ч Е Н И Е С О С Т А В Н Ы Х Ч А С Т Е Й З О Л Ы Д Р Е В Е С Н Ы Х И Т Р А В Я Н И С Т Ы Х 
РАСТЕНИЙ, П Р О И З Р А С Т А В Ш И Х Н А К И С Л Ы Х П Е Р В И Ч Н Ы Х П О Р О Д А Х И НА 
Щ Е Л О Ч Н Ы Х Г О Р Н Ы Х П О Р О Д А Х 
Д . Т Е Л Д Я Ш И , И . Ч А П О Д И , Л . Б Э Н Ц Е 
Авторами изучен минеральный состав лесных растений, происходящих из двух зон, 
которые находятся на небольшом расстоянии друг от друга. Анализ растений, произрастав-
ших на кислых и более или менее подзолистых почвах, сформированных на прочных гней-
сах, слюде и сланцах основных пород Шопронского горного района, показал, главным обра-
зом, лёгкое поглощение растениями калия , фосфора, цинка и меди. С другой стороны, в 
r e n d z i n a и Ramann- коричневых почвах, сформированных на известняке L a i t a i c u m и песке 
морского происхождения, содержится кальций и молибден, что указывает на благо-
приятную возможность поглощения этих элементов. Авторы упоминают о представлении, 
которое должно быть учтено при составлении плана использования района. Авторы обра-
щают внимание на неблагоприятно высокое соотношение Са/Р и неблагоприятно низкое 
соотношение Cu/Mo в растениях, произрастающих на L a i t a i c u m . Кроме того, абсолютное 
количество марганца и меди не достигает оптимального уровня, который должен быть в 
корме травоядных животных. 
К О М П Л Е К С Н О Е Д Е Й С Т В И Е И Р Р И Г А Ц И И , З Е Л Ё Н О Г О У Д О Б Р Е Н И Я И ВЫСОКОЙ 
Н О Р М Ы У Д О Б Р Е Н И Я НА В И Н О Г Р А Д Н И К И , Р А С Т У Щ И Е НА П Е С Ч А Н Ы Х 
П О Ч В А Х 
й . Ф Ю Р И 
Было исследовано комплексное действие ирригации, зелёного удобрения и высокой 
нормы удобрения на виноградники, растущие на песчаных почвых. Результаты двулетних 
исследований (1965—1966) показали, что ирригация (И) и удобрение (У) даже раздельно 
дали статистически доказанный положительный эффект на массу урожая. В случае ком-
бинированной обработки (И + У) этот эффект, несмотря на отсутствие достоверных раз-
личий, показал тенденцию увеличения. С другой стороны, применение зелёного удобре-
ния даёт значительную прибавку урожая только тогда, когда применяли комбинирован-
ную обработку ирригацией и удобрением (И f У + 3). Но когда давали одно лишь 
зелёное удобрение или зелёное удобрение с ирригацией ( И f 3), количество урожая в 
этом случае едва отличалось от контроля. Таким образом, зелёное удобрение целесообразно 
использовать (и это было соответственно сделано) только тогда, когда оно.применяется 
совместно с удобрением. Качество урожая улучшилось только при применении ирригации 
и связанных с нею обработок. Это незначительное улучшение может быть более видимым, а 
т а к ж е достоверным, особенно тогда, когда имеются данные о содержании сахара, выражен-
ные в центнерах на кадастральный хольд (Таблица 4). 
В Л И Я Н И Е Ф У Н Г И Ц И Д О В , П Р И М Е Н Е Н Н Ы Х П Р И Ц В Е Т Е Н И И Я Б Л О Н И 
ЙОНАТАН, НА ПРОРАСТАНИЕ П Ы Л Ь Ц Ы И З А В Я З Ы В А Н И Е П Л О Д О В 
Ж . Д А Н Ч , А . К И Ш 
В лабораторных п полевых условиях изучалось влияание опрыскивания фунгици-
дами при цветении на прорастание пыльцы и завязывание плодов, а также и на урожай 
яблони Йонатан, т. с. не оказывает ли опрыскивание вредного влияния. Если пыльца цвет-
ков яблони непосредственно соприкасается с фунгицидами, после 24 и 48 часового прора-
стания они не показывают значительного прорастания. В полевых условиях пыльца, со-
бранная через 24 часа после опрыскивания, прорастала при всех обработках фунгицидами. 
Результаты наших опытов показывают, что опрыскивание некоторыми средствами во время 
цветения снижает завязывание плодов, что связано с задержкой прорастания пыльцы. За-
держивающее влияние фунгицидов частично или совершенно выравнивается метеорологи-
ческими условиями и удлинением сроков раскрытия пыльников, поэтому нет снижения в 
урожае, наоборот, наблюдается его повышение. Увеличение урожая связано с фунгицид-
ным эффектом примененного средства защиты растений. 
УСТОЙЧИВОСТЬ С Е М Я Н CONVOLVULUS ARVENSIS К РАЗНЫМ Г Е Р Б И Ц И Д А М 
Д ь . Ц И М Б Е Р 
Среди сорняков полевых и садовых культур венгерского сельского хозяйства Con-
volvulus arvensis L. занимает первое место по оказываемым нм вредному действию. Не-
смотря на широкое применение гербицидов он оттеснялся только в незначительной мере 
даже в некоторых культурах он стал резистентным к хлораминотриазинам, использован-
ным продолжительно. Одной из причин его распространения оказалась твердость семен-
ной оболочки на 90—96%, вследствие чего семена могут лежать в почве годами, становясь 
источниками повторных заражений. Из-за непроницаемости семенной оболочки — пока 
оболочка не растворится в результате влияния почвенных факторов, — они оказываются 
устойчивыми к разным гербицидам, что было подтверждено в полевом опыте автора в 
1967-м году при применении 1 и 3 процентного раствора Крезонмт E, 1 процентного раство-
ра Хун газин ПК и К 64, в 1968-м году при применении 3 процентного раствора Кармекс 
(при опрыскивании поверхности почвы), при применении введенного в почву 1 процент-
ного раствора Авадекс (Diallate) и Авадекс В W (Triallate), а также при применении этих же 
гербицидов в лабораторных опытах. В программе уничтожения сорняков в будущем необ-
ходимо обратить особое внимание на Convolvulus и на другие сорняки, обладающие твердой 
семенной оболочкой. 
В Л И Я Н И Е ЗАВИСИМОГО ОТ К А Т И О Н А Х Л О Р И Д А НА Ф И К С А Ц И Ю 
ФОТОСИНТЕТИЧЕСКОЙ У Г Л Е К И С Л О Т Ы 
Л . Х О Р В А Т , Б . И . П О Ж А Р 
Чистый для анализа хлорид калия, а также чистый для анализа и чистейший хлорид 
аммония стимулируют интенсивность фиксации фотосинтетнческой углекислоты, в то время 
как чистый для анализа хлорид натрия и техн. хлорид аммония задерживают ее по сравне-
нию с контролем, обработанным дестиллированной водой. Во влиянии зависимого от 
катиона хлорида величина гидратной оболочки катиона играет, наверно, более важную 
роль чем ионный радиус катиона. Значит, именно натрий, а не хлорид или сцепленный 
с ним аммоний развивает задерживающий эффект на метаболизм растений. 
И З У Ч Е Н И Е ВЕСА ПРОРОСТКОВ И А К Т И В Н О С Т И Э Н Д О Г Е Н Н О Й 
Д Е Г И Д Р О Г Е Н А З Ы У И Н Ц У Х Т И Р О В А Н Н Ы Х Л И Н И Й , А Т А К Ж Е У ПРОСТЫХ 
И Д В О Й Н Ы Х Г И Б Р И Д О В К У К У Р У З Ы 
Ш. ГАШПАР 
В ходе опытов установлено, что в проростках простых и двойных гибридов формазана 
больше, чем у их родителей. Вес проростков гибридов тоже был большим, чем у их родите-
лей. Найдена тесная положительная корреляция (г = 0,774 или г = +0,981) между 
образованием формазана и отношением веса побега к корню у простых и двойных гибридов. 
У инцухтированных линий такой корреляции не удалось обнаружить. По мнению автора 
изучение отношения веса побега к корню, а также образование формазана в молодых про-
ростках можно применить для предварительного лабораторного отбора гибридов, облада-
ющих хорошей комбинационной способностью. 
ЧИСЛО ХРОМОСОМ И К А Р И О Т И П Ы В РОДАХ CROTALARIA И SESBANIA 
Р. М . Д А Т Т А , А . к . Н Е О Г И 
Выли установлены определенные различия между кариотипами трех изученных 
ВИДОВ Crotalaria. Найдено 5 ТИПОВ хромосом у С. rotundicarinata Baker , 4 Типа у С. 
retusa L. и только 3 типа у С. dissitiflora Beiith. Хромосомы у С. dissitiflora Benth. были 
сравнительно длиннее, чем у С. retusa L. H С. rotundicarinata Baker , y С. dissitiflora 
Benth . встречалось две пары хромосом, с вторичными перетяжками, у С. rotundicarinata 
Baker отмечена одна пара, а у С. retusa L. не было хромосом с вторичными перетяжками. 
У С. retusa L. были найдены 5 пар хромосом с медиальной перетяжкой, одна с суб-
медиальной, одна с субтерминальной и одна с почти медиальной. У С. rotundicarinata Baker 
из 9 перетяжек 3 имели субтерминальное положение, 3 — субмедиальное, 2 — медиальное 
и только одна почти медиальное, в то время как у С. dissitiflora Benth. 9 имели субтер-
минальное положение и 3 субмедиальное. Число хромосом у С. dissitiflora B e n t h . 2n = 20 
является новшевством. В роде Sesbania у S. paludosa P ra in наблюдалось 5 типов пар 
хромосом, у S. sesban L. только 4 типа. Длина хромосом у обоих видов была почти 
одинаковой. Оба они имеют только одну пару хромосом с перетяжкой. У S. sesban L. 
из 7 перетяжек 4 имели субтерминалыюе положение, 2 — субмедиальное и только одна — 
медиальное, в то время как у S. paludosa Prain . 3 имели субтерминальное, 2 — субме-
диальное, одна — почти медиальное и одна медиальное положение. Число хромосом у 
S. paludosa P ra in . 2 п = 12 является НОВЫМ ЧИСЛОМ. 
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PHYTOMASS STUDIES OF SALT PASTURES 
(ACHILLEO-FESTUCETUM PSEUDOVINAE) 
By 
I . MÁTHÉ, I . PRÉCSÉINYI 
B O T A N I C A L HESEAHCH I N S T I T U T E OF T H E H U N G A R I A N ACADEMY O F SCIENCES, V Á C R Á T Ó T 
From the point of view of pas ture management saline pastures wi th Achilleo-
Festucetum pseudovinae have considerable acreage in Hunga ry . Within the f r ame of 
the Internat ional Biological Program the phytomass production of this ecosystem 
and its changes as depending on the phenophase, on the one hand, and yield t rends 
of grazed and non-grazed areas, on the o ther , were studied. Green- and dry yields, produc-
tion ra te , turnover , product ivi ty , caloric- and ash componen ts changes of the leading 
grass species (Festuca pseudovina) of the pasture were subjected to detai led studies. 
Introduction 
One of the areas studied at Ujszentmargita within the frame of the Inter-
national Biological Program (IBP) was a highly degraded pasture with Achil-
leo-Festucetum pseudovinae. When reporting on our pilot experiments per-
formed in the first year ( 1 9 6 6 ) we gave a general characterization of this 
pasture too (MÁTHÉ — P R É C S É N Y I — Z Ó L Y O M I 1 9 6 7 , M Á T H É - T A L L Ó S 1 9 6 7 , 
P R É C S É N Y I 1 9 6 7 ) . Present study includes a comparison of the phytomass pro-
duction of the pasture, the role of the Festuca pseudovina phytomass and some 
findings concerning the ecosystem of the pasture. 
Material and Method 
The intensively grazed land was botanical ly characterized partly in the papers men-
tioned above and, in detai ls — as related to the whole area of the Hor tobágy — in Soó's 
studies (1933, 1947). Mainly on the alkali area of the Trans-Tisza it represents extensive 
pastures of high acreage in a mosaic-like pa t t e rn . 
A highly up- to-da te and detailed survey of the wea ther conditions of this area of 
Hor tobágy Puszta and of t he microclimatological da ta obta ined at Ujszentmargi ta is available 
(BERENYI 1963, 1965). Our phytomass d a t a originate f rom t h a t very part of the pasture 
where a temporary meteorological stat ion is operating. 
Soil testing da ta on saline pastures of such character in the Hortobágy are f requent 
i n t h e l i t e r a t u r e ; e . g . i n p a p e r s b y A R A N Y ( 1 9 2 6 ) , M A G Y A R ( 1 9 2 8 ) , S T O C K E R ( 1 9 3 0 ) , M Á T H É 
( 1 9 3 3 ) , S Z A B O L C S ( 1 9 5 4 ) , S T E F A N O V I T S ( 1 9 6 3 ) e t c . 
In 1967, 32 cu t t ing samples of 1 0 x 1 0 cm and 8 soil monoli th samples of 1 dm 3 per 
each (to a depth of 0—10 cm) were taken during the m o n t h s of observation. In 1968 the 
number of samples was reduced while thr i r size increased (PRÉCSÉNYI 1968), so we worked 
with 8 cut t ing samples of 20 X 10 cm and 8 soil monolith samples of 1 dm 3 per each. The 
enclosed area of the meteorological field s ta t ion made it possible to assess the yield of a non-
grazed phytomass produced actually on the spot. Our s tand ing crop data are given as related 
to 1 m2 of phytomass dried a t a t empera ture of 105 °C. 
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Underground p a r t s of plants were obtained f rom the soil samples b y repeated washing 
and sedimentat ion. The underground phy tomass was no t divided into living and non-living 
p lan t par ts , it was t r ea ted as a whole and dried at 105 °C before weighing. (With weights 
of underground p a r t s certain weight su rp lus should undoub ted ly be reckoned with owing to 
t he soil particles t h a t could not be removed by washing and sedimenta t ion; fur ther , the 
f ac t t h a t stubbles le f t behind after cu t t i ng at a height of 1—1.5 cm were included in the under-
ground phytomass of the monolith should also be taken into consideration.) 
Results 
Plant mass cut along wi th intensive grazing and its m o n t h l y variat ion 
are shown in Tab le 1 summarizing da ta obta ined in 1967. T h e table presents 
f u r t h e r the weights of underground plant pa r t s (both liv ing and dead) t aken 
f r o m the upper 10 cm soil layer and related to 1 m2. 
As it is seen f r o m the table Festuca was domina t ing th roughou t the whole 
yea r (76.9 — 91.7 per cent). Among t h e "Other species" the species of Achilleo-
Festucetum pseudovinae in the aboveground p a r t of the phy tomass play more 
i m p o r t a n t role ( M Á T H É 1 9 6 7 , 1 9 6 8 ) f rom the point of view of ear ly spring (geo-
p h y t o n s ) and a u t u m n aspects (hemi-c ryp tophytons , e.g. Achillea, Limonium 
etc.) . Besides, mosses are present in certain m o n t h s in considerable amounts . 
During 1968 cut t ing and soil monolith samples directly comparable 
w i th , and taken a t t he same t ime as those in t he previous yea r were taken 
only on three occasions (April, J u n e , September) . Their da ta are presented 
in Tab le 2. 
This year (1968) pastures showed a high rainfal l deficiency as early as 
in April — month ly precipitat ion was 16 mm, while in the previous year it was 
Table 1 
Weights of above- and underground parts of vegetation 
1967 
A b o v e g r o u n d m a s s 
T i m e 
of s a m p l i n g 
Fpstuca pseudovina O t h e r species T o t a l w e i g h t 
U n d e r g r o u n d 
m a s s 
g % g % g/100 cm 2 g / 1 m 2 
g/0 .1 ш 2 
March 22 1.2 80.0 0.3 20.0 1.5 150 1520 
April 20 1.7 85.0 0.3 15.0 2.0 200 1580 
May 23 1.7 89.5 0.2 10.5 1.9 190 1330 
J u n e 20 1.7 89.5 0.2 10.5 1.9 190 1480 
J u l y 20 1.2 85.7 0.2 14.3 1.4 140 1510 
August 18 . . . . 1.1 91.7 0.1 8.3 1.2 120 1550 
September 22 0.7 77.8 0.2 23.2 0.9 90 1210 
October 20 1.0 76.9 0.3 23.1 1.3 130 850 
Year 's average 1.3 86.7 0.2 13.3 1.5 150 1379 
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Table 2 
Weights of above- and underground parts of vegetation 
1968 
T i m e 
of s a m p l i n g 
A b o v e g r o u n d m a s s 
U n d e r g r o u n d 
m a s s 
g/0.1 m 3 
Festuca peeudovina O t h e r spec ie s T o t a l w e i g h t 
g % g % g/200 cm
1 g /1 m 2 
April 19 1.0 58.8 0.7 41.2 1.7 85 980 
June 20 2.8 82.3 0.6 17.7 3.4 170 930 
September 19 1.7 73.9 0.6 26.1 2.3 115 1090 
Year's average 1.8 75.0 0.6 25.0 2.4 123 1000 
Table 3 
Aboveground phytomass weight of Achilleo-Festucetum pseudovinae, 1968 
(ungrazed area) 
T i m e 
of s a m p l i n g A b o v e g r o u n d p a r t 
Average 
g /4 d m 2 
A v e r a g e 
g / 1 m 2 
P e r c e n t a g e 
s h a r e 
April 19 Festuca pseudovina  8.5 215 72.9 
Other species  2.6 65 22.0 
Moss  0.6 15 5.1 
Total  11.7 295 100.0 
May 16 Festuca pseudovina  7.7 193 72.6 
Other species  2.9 72 27.4 
Total  10.6 265 100.0 
June 20 Festuca pseudovina  11.0 275 60.8 
Other species  6.4 160 35.4 
Moss  0.7 17 3.8 
Total  18.1 452 100.0 
Ju ly 17 Festuca pseudovina  7.5 188 70.7 
Other species  3.0 75 28.3 
Moss  0.1 2 1.0 
Total  10.6 265 100.0 
Sept. 19 Festuca pseudovina  9.1 228 84.3 
Other species  1.7 42 15.7 
Total  10.8 270 100.0 
Oct. 24 Festuca pseudovina  9.1 228 91.0 
Other species  0.8 20 8.0 
Moss  0.1 2 1.0 
Total  10.0 250 100.0 
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Analysis of var iance 
Source of v a r i a b i l i t y SQ df M S 
Time of sampling  131.71 5 26.37** 
E r r o r 57.09 12 4.75 
T o t a l 188.80 17 
Comparison of mean values 
T i m e 
of sampl ing 
IV v V I V I I ! I X [ X 





1 % = 




7,64 g/4 dm 2 
9.9 
23 mm —, grazing and t rampl ing became more intensive, consequently not 
only the aboveground phytomass — tha t can be assessed totally — but also 
the leading grass, Festuca decreased considerably. Since the subsequent months 
were also poor in precipitation — the total precipitation of May and June was 
40 mm as compared to the 105 mm in the previous year (1967) — not only 
the aboveground plant par ts hu t also the phytomass reserve of the upper soil 
layer and even its formation decreased. Species proportions and weight pro-
portions of plants left on the pasture were also modified by the drought (less 
mosses, less Festuca, etc.). 
The actual aboveground phytomass production of the pasture in 1968 is 
shown in Table 3. Data were obtained from the area preserved from grazing. 
If the weight data of this table are compared to those of Table 4, we get 
information about the amount of hay grazed, that is, the amount that could 
be grazed. 
Monthly changes in the efficiency of the stand on the non-grazed area 
in 1968 are shown in Table 5. 
Global radiation values originating from measurements made by Prof . 
D. Berényi 4.4 Kcal/g was used as the caloric factor of green weights on the 
basis of our own investigations. 
On the hasis of Table 6 productivity changes of grazed and non-grazed 
lands can be compared. 
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Table 4 
Phytomass weight of grazed and non-grazed areas, 
and the amount of hay recovered by grazing 
(1968) 
T i m e of s a m p l i n g 
P a s t u r e N o n - g r a z e d 
G r a z e d a m o u n t 
g /1 m* a r e a 
g / l m ' g /1 m » % 
April 20 90 295 205 69 
May 16 50 265 215 81 
J u n e 19 170 452 287 63 
Ju ly 17 10 265 255 96 
September 19 120 270 150 55 
October 24 20 250 230 92 
Year 's average  76 299 223 75 
Table 5 
Changes in the efficiency of Achilleo-Festucetum pseudovinae 
in 1968 non-grazed area 
M o n t h 
T o t a l 
r a d i a t i o n 
Kca l i /4 d m a 
Calor ic va lue 
of t h e crop 
Kca l /g /4 dm 2 
E f f i c i e n c y 
% 
April  4280 51.5 1.2 
May  5080 46.6 0.9 
June  5680 79.6 1.4 
Ju ly  6120 46.6 0.7 
Sept  2440 47.5 1.9 
Oct  2600 43.5 1.6 
Mean: 1.2 
From this table the productivity of grazed lands in 1967 and 1968 can also 
be compared, with the different weather conditions t a k e n into consideration. 
Data of grazed and non-grazed lands seemed to be highly parallel in 1968. 
The rate and time of turnover of the green crop were somewhat higher, 
and more rapid on grazed lands than on non-grazed ones in 1966 (Table 7), 
although our estimation was only approximate owing to the low n u m b e r of 
samples taken. 
The subsequent, and more detailed discussion of the role p layed by 
Festuca pseudovina in the phytomass just if ies the fac t t h a t it is the leading 
plant of the examined pas ture and the most impor tan t one from t h e point 
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Table 6 
Productivity of grazed and non-grazed lands 
(g/m'/day) 
Grazed area i 
_ , Non-grazed area 




ground par t , 
1967 
U n d e r g r o u n d 
p a r t s 
N u m b e r of days 
be tween da tes 
of sampl ing 
Living a b o v e -
ground p a r t s 
1968 
Living above-
ground pa r t s 
1968 
I I I - I V 
29 1.724 2.068 
I V - V I V - V 
33 - 0 . 3 0 3 — 7.575 28 1.428 1.071 
V - V I V - V I 
28 0.000 5.357 35 3.428 5.342 
VI - V I I V I - V I I 
30 1.666 1.000 27 - 5.925 - 5 . 3 4 2 
V I I - V I I I VI I — 
29 - 0 . 6 8 9 1.379 1.746 0.079 
V I I I - I X I X 
35 - 0 . 8 5 7 — 9.714 63 
I X - X 1 X - X 
27 1.481 - 1 3 . 3 3 3 36 2.777 - 0 . 5 5 5 
Table 7 
Turnover ratio (a) and -time (b) 
Green m a s s 
Festuca 
pseudovina 
Grazed area 67 a 5 5 % 58% 
b 1.81 1.72 
*68 a 5 0 % 64% 
b 2.00 1.56 
Non-grazed area 68 a 4 1 % 81% 
b 2.43 3.22 
* Data originate from three measurements 
of view of pas ture management in the Hor tobágy. Its qual i ty and yield is in 
close correlation with its ecological conditions. Its phenophase changes over 
two years (1967, 1968) are shown in Figure 1 reflecting also the differences 
in weather between the two years . 
The decreasing effect of drought on the green weight of Festuca pseudo-
vina was felt in 1968 first of all on grazed lands. On non-grazed lands the green 
weight of Festuca remained constantly at about the same level (Table 8). 
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The caloric values of green ("living" when samples t aken) and browned 
("non-living" when sampled) parts of Festuca pseudovina are included in 
Table 9. 
Table 8 
Green weight of Festuca pseudovina on non-grazed area 
1968 
Analysis of var iance 
Source of variability SQ df M S 
Time of sampling  23.65 5 4 . 7 3 n s 
E r r o r  53.16 12 4.43 
Total : 76.81 17 
Comparison of mean values 
T i m e of sampl ing I V V V I V I I I X X 
M e a n  8.6 7.7 11.0 7.5 9.1 9.1 
LSD 5% 3.7 g/4 dm2 
Table 9 
Caloric values of living and non-living aboveground mass 
of Festuca pseudovina as related to 1 g dry matter 
Living N o n - l i v i n g 
Kca i /g 
A v e r a g e 
K c a l / g Kcal/g 
A v e r a g e 
K c a l / g 




4.47 4.41 4.16 4.08 
4.30 4.09 
4.27 3.96 
[Mean values of the table were obtained by summarizing the Fes tuca 
material of the reaped samples of 1968 (April, June and September) and then , 
af ter dividing it into living and non-living par t s , averaging t he obtained values 
of 5 calorific measurements per each.] 
There was a highly significant difference in ash content between " l iv ing" 
and "non-living" parts , as it is shown by Table 10. 
More detailed examinations and evaluations of changes in caloric values 
were carried out with reaped samples taken in 1967. This t ime , however, t he 
phytomass of Festuca pseudovina was not separa ted into " l iv ing" and " i ion-
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Table 10 
Ash contents of the living and non-living aboveground mass 
of Festuca pseudovina 
L i v i n g N o n - l i v i n g 
% m e a n % m e a n 







Caloric values of Festuca pseudovina, 1967 
T i m e of s a m p l i n g N o n ash- f ree A s h - f r e e 
March 21 3.88 4.67 
3.38 4.45 
April 20 4.32 4.96 
4.39 5.12 
May 23 4.70 5.29 
4.53 5.17 
June 20 4.57 5.29 
4.41 5.01 
August 17 3.64 4.48 
3.53 4.17 
September 22 4.00 5.02 
3.32 4.77 
October 19 3.75 4.72 
3.52 4.58 
Analysis of variance 
non ash-free 
Source of variability SO df MS 
Time of sampling  2.6924 7 0.3846** 
Error  0.6362 8 0.0795 
Tota l : 3.3286 15 
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Comparison of mean values 
non ash-free 
T i m e of s a m p l i n g I I I I V V V I V I I V I I I I X X 
Mean  
• 
3.63 4.35 4.61 4.49 4.22 3.58 3.66 3.63 
LSD 5 % = 0.65 
1% = 0.94 
0.1% = 1.42 
Analysis of variance 
ash-free 
S o u r c e of va r i ab i l i t y SQ df M S 
Time of sampling  1.3589 7 0.1941* 
Er ror  0.4390 8 0.0548 
Total: 1.7979 15 
Comparison of mean values 
ash-free 
T i m e of s a m p l i n g I l l I V V V I V I I V I I I I X X 
Mean  4.56 5.04 5.23 5.15 4.98 4.32 4.89 4.65 
LSD 5 % = 0.54 
1% = 0.78 
0.1% = 1.18 
living" material. Caloric values as well as their variance analysis and mean 
value comparison are given in detail in Table 11. 
As it can be seen significant differences between the monthly averages 
were more often found with the non-ash-free caloric values than with the ash-
free caloric values. 
Changes in caloric values during the year of investigation are also shown 
in Fig. 2. It reflects well the relation with the various states of phenophasis 
that was observed by many authors (LONG 1 9 3 4 , OVINGTON LAWRENCE 1 9 6 7 , 
KLECKHEFER 1 9 6 2 , etc.). (Fig. 2 shows not only the mean values of Table 1 1 
but also the fluctuations of data deviating from the average.) 
The production rate of Fesluca pseudovina on grazed and non-grazed 
lands is presented in Table 12 which shows that the production rate of non-
grazed lands is lower than that of grazed ones. 
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Table 12 
Production rate of Festuca pseudovina 
(cumulative percents) 
T i m e of 
s a m p l i n g 
Grazed a r e a 
(1967) 
N o n - g r a z e d a r e a 
(1968) 
H I . 11.6 
IV. 28.1 (21.2) 16.2 
v . 44.6 (42.4) 
ЗОЛ 
VI. 61.1 (63.6) 51.4 
VII . 72.7 (78.6) 65.5 
VII I . 83.3 
I X . 90.0 (87.3) 82.6 
X . 99.7 (99.8) 99.7 
Figures in bracket s show the percentage of cum-
ulative values obtained by omit t ing from the d a t a 
of 1967 those months which are not included 
in the d a t a of 1968. 
Table 13 
Productivity of Festuca pseudovina on grazed 
and non-grazed areas 
N u m b e r of d a y s 
b e t w e e n d a t e s 
of s a m p l i n g 
Grazed a rea 
1967 
g/100 c m ! / d a y 
N u m b e r of d a y s 
b e t w e e n da t e s 
of s a m p l i n g 
N o n - g r a z e d area 
1968 
g / 1 0 0 c m 2 / d a y 
I I I - I V 
29 0.017 
I V - V 
33 0.000 
I V - V 
28 — 0.008 
V VI 
28 0.000 
V - V I 
35 0.023 
V I - V I I 
30 - 0 . 0 1 6 
V I - V I I 
27 — 0.032 
V I I - V I I I 
29 -0 .0003 
V I I - I X 
63 0.006 
V I I I - I X 
35 -0 .011 
I X - X 
27 0.011 
I X - X 
36 0.000 
As to the productivity of the species (Festucapseudovina), there is hardly 
any difference between the two areas, as can be seen in Table 13. 
This phenomenon can be partly explained by the different meteorological 
conditions and partly by the fact that the non-grazed area was preserved 
from grazing over a year only. 
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Fig. 2. Caloric value changes in the aboveground phy tomass of Festuca pseudovina ( 
values related to 1 g dry mat ter , to l g ashfree d r y mat te r , with dispersion amplitude) 
As to the percentage and time of turnover material Festuca showed 
a slower rate and, accordingly, a longer t ime of exchange on the non-grazed 
area than it did on the grazed one (Table 7). 
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Conclusions 
It is the species Festuca pseudovina that dominates iti the phytomass 
weight of Achilleo-Festucetum pseudovirtae pastures, the extensive grazing lands 
all over the country making up about 80 per cent of the average of the growth 
season. 
A comparison of the hay yield of non-grazed and intensively grazed 
pastures showed that about 55 — 96 per cent of the total aboveground phyto-
mass could he consumed by animals. (The rest of the phytomass consists of 
stubbles, a material bound to he decomposed or decayed in proportions vary-
ing from season to season.) 
Phenophase differences between the crop years, which depend on 
weather conditions manifest themselves to a high extent in both amount 
(changing yields) and quality (calorific value differences) of the phytomass. 
Drought has a higher effect on grazed lands than on non-grazed lands. 
Turnover rate and -time of the green phytomass is higher and shorter 
respectively on grazed lands than on non-grazed ones; production is slower 
and exchange takes more time on the latter. 
Fluctuation of the efficiency value in the course of the year is 0.7 — 
1.9 per cent on the non-grazed area. 
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VARIOUS LEVELS OF MANGANESE 
AND COPPER IN THE RATIONS OF GROWING PIGS 
By 
J . M Á R K U S , A . M . D A R W I S H 
D E P A R T M E N T O F A N I M A L N U T R I T I O N , U N I V E R S I T Y O F V E T E R I N A R Y M E D I C I N E , B U D A P E S T ; 
D E P A R T M E N T O F A N I M A L P R O D U C T I O N , FACULTY OF A G R I C U L T U R E , ASSUIT U N I V E R S I T Y , ASSUIT 
C o n c e p t s of su i t ab le a n d economic va lue s of m a n g a n e s e and copper s u p p l e m e n -
t a t ion in f e e d i n g H u n g a r i a n W h i t e m e a t - t y p e p igs s t a r t i n g a t 78—155 d a y s of age 
were e x t e n s i v e l y s t u d i e d . R e s u l t s o b t a i n e d f r o m t h i s i n v e s t i g a t i o n showed t h a t t h e 
average da i ly ga in inc reased progress ive ly w i t h t h e level of m a n g a n e s e in t h e r a t i o n . 
The re w a s i m p r o v e m e n t in feed convers ion w h e n 160 p p m m a n g a n e s e w a s a d d e d to t h e 
r a t ion , t h e n t h e inc rease w a s 5 pe r cen t h igher t h a n t h e con t ro l . P igs rece iv ing 
200 p p m c o p p e r s u p p l e m e n t a t i o n t o d ie t g rew f a s t e r a n d feed u t i l i z a t i on s l ight ly 
improved in c o m p a r i s o n t o t hose where 100 p p m c o p p e r s u p p l e m e n t a t i o n was g iven . 
T h e r e l a t ion b e t w e e n age a n d we igh t of pigs r ece iv ing 160 p p m a n d 200 p p m coppe r 
s u p p l e m e n t a t i o n w a s f o u n d t o be s ign i f i can t ly l i nea r . 
Introduction 
In spite of the small supply in the body, the manganese lias several 
essential functions and is of practical importance in animal nutrition. In several 
species of animals differences in the manganese contents of diet have been 
related to various responses including gains of body weight, concentrations 
of manganese in blood and blood serum, activity of phosphatase in blood, 
serum and bones, development of the bone composition of soft tissues and 
metabolism of calcium and phosphorus. 
The effects of different dietary levels of manganese are of interest because 
of the evidence of antagonisms existing between this mineral and other dietary 
components and because of the reports of extreme and variable concentrations 
of manganese in forages ( B L A C K E M O R E et al. 1 9 3 7 , R U S S E U 1 9 4 4 , B E E S Ő N — 
M A T R O N E 1 9 5 0 , S T U A R T et al. 1 9 5 0 ) . 
H A W K I N S et al. ( 1 9 5 5 ) found that the rate of growth was significantly 
greater for calves fed A basal diet with 5 0 ppm added manganese. R O B I N S O N 
et al. ( 1 9 6 0 ) reported that the daily gain and feed conversion of beef cattle 
improved when the ration had been supplemented with 250 ppm manganese. 
In contrast, excess dietary manganese has been reported to cause a de-
crease in grow th of rats: B E C K E R — M C C O L L U M ( 1 9 3 8 ) , C H O R N O C K et al. ( 1 9 4 2 ) , 
H A N S A R D et al. ( 1 9 6 0 ) , M O I N U D D I N G — L E E ( 1 9 6 0 ) , of chicks: H E L L E R - P E N -
Q U I T E ( 1 9 3 7 ) , of swine: G R U M M E R et al. ( 1 9 5 0 ) , G E N N A R D et al. ( 1 9 5 9 ) , L E I B -
HOLZ et al. ( 1 9 6 2 ) — of calves: C U N N I N G H A M et al. ( 1 9 6 6 ) . 
On the other hand, the copper-deficiency anemia may occur at any t ime 
of life when the available supply of mineral becomes deficient relative to the 
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n e e d s for h e m o g l o b i n f o r m a t i o n . EVVARD et al. ( 1928) r e p o r t e d b e n e f i c i a l 
response o f copper s u l f a t e w h e n u s e d as feed a d d i t i v e for sw ine rat ion . 
S e v e r a l a t t e m p t s h a v e been m a d e in the f i e ld of animal n u t r i t i o n to f ind 
out t h e proper r e q u i r e m e n t of c o p p e r in t h e diet for growing p igs . It is con-
s idered t o be neces sary t o in ter -re la te t h e s ca t t ered k n o w l e d g e s in order to 
real ize t h e var ia t ions a m o n g t h e w i d e ranges of r e c o m m e n d e d v a l u e s . 
SCHURCH (1956) f o u n d t h a t t h e a d d i t i o n of 2 3 0 p p m copper to t h e rat ion 
of the p i g s increased w e i g h t ga in a n d i m p r o v e d f e e d u t i l i za t ion . 
M o s t workers r e c o i n m c n d e d 2 5 0 p p m copper as a level for m a x i m u m 
g ro wth a n d feed c o n v e r s i o n w h e n a d d e d to a d e f i c i e n t diet of g r o w i n g pigs: 
A L L E N et a l . ( 1 9 5 8 ) , B A R B E R et al. ( 1 9 6 1 ) , B U N C H et al. ( 1 9 6 1 ) , H A W B A K E R 
et al. ( 1 9 6 1 ) - L U C A S et al. ( 1 9 6 1 ) . 
I n contras t W A L L A C E et al. ( 1 9 6 0 ) reported no marked or c o n s i s t e n t 
i m p r o v e m e n t of g r o w t h or feed e f f i c i e n c y on a n y l eve l of copper s u p p l e m e n t a -
t ion u p t o 2 0 0 p p m and 250 to 7 5 0 p p m were t o x i c i t y l eve l s . 
I n an a t t e m p t t o throw s o m e l i g h t on these p r o b l e m s , an e x p e r i m e n t h a s 
been u n d e r t a k e n t o s t u d y the e f f e c t of d i f ferent l eve l s of m a n g a n e s e and 
copper s u p p l e m e n t a t i o n to g r o w i n g - p i g s diet on t h e we ight ga in and feed 
u t i l i z a t i o n . 
Material and Method 
E i g h t y Hungarian White pigs were taken from the s ta te f a rm of Apa j , Hungary . 
The exper imenta l period was 77 days and s t a r t ed when the pigs were 78 days old in average. 
The animals were divided into four groups of twenty pigs each (10 males and 10 females) 
grouped according to weight, sex and l i t te r . 
T h e basal ration fed to all groups contained maize 40 per cent, wheat 30 per cent , 
dried lucerne 6 per cent and mixture 24 per cent , wheat bran 35 per cent , peanu t meal 28 
per cent , mea t meal 20 per cent. Dried lucerne 3 per cent, f lax-grits 3 per cent , limestone 
7 per cen t , salt 2 per cent and different v i tamines 1 per cent. The starch value of the basal 
ration was 67.12 and crude protein 16.0 per cent. 
T h e protein level of the basal ra t ion was 20.0 per cent adjus ted by mea t meal at the 
start of the experiment and gradually decreased. It descended to 16.0 per cent at the end of 
the exper iment . 
Food and water were available ad l ibi tum. 
Table 1 
Daily requirement, daily gain and growth measure of 
Periods in weeks 1 2 3 4 
Average daily starch value gms . . . . 910 910 910 890 
Average dailv gain gms  279 .3±1 .01 165.7±0.87 248.6 ±1 .36 435.7±1.56 
Growth measure gms s.v  3.24 3.49 3.66 2.04 
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Levels f rom manganese and copper of 40, 100; 80. 100; 120. 200: and 160. 200 p p m 
were offered to Group Í, II, Ш and IV respectively. 
The form of the addit ion was copper carbonate and manganese oxide. 
The animals were individually weighed weekly. The average weight was calculated. 
The daily gain and growth measure were es t imated . 
SNEDECOR'S book (1956) was consulted for s tat is t ical analysis as well as EID'S book 
(1953). Notat ions were like those of SNEDECOR. 
Results 
The data in Table 1 show that the starch value consumed daily per head 
in Group I started by 910 gms and reached 1360 gms. 
Averages in daily gain ranged between 165.7 Jh 0-87 gins and 435.7 ^ 
1.56 gms. Th»' lowest growth measure was 2.04 gms s.v. and the highest 
was 5.49 gms s.v. 
Table 2 illustrates that the average daily starch value consumed per head 
of Group II was the lowest in the first week of the experimental period and 
gradually increased. It reached 1480 gms in the last week. The average daily 
gain ranged between 101.5 Ж 0.79 gms and 468.6 ^ 1.15 gms. The minimum 
growth measure occurred in the first week, 1.88 gins s.v., the highest was 
7.74 gms s.v. 
The data of Group III found in Table 3 show that the average daily 
starch value consumed per head started by 880 gms in the first week and 
ended by 1110 gms in the last week of the experimental period. The average 
daily gain ranged between 86.4 ^ 2.28 gms and 472.9 1.28 gms. 
The lowest growth measure in the four groups during the experimental 
period was recorded in the first week of Group III (1.86 gms s.v.). 
It is clear from Table 4 that the average daily starch value consumed per 
head started by 820 gms and the highest was 1470 gms. The average daily 
gain ranged between 150.5 ^ 0.90 gms and 586.7 Y 1.32 gms. Growth measure 
started in the first week by 2.06 gms s.v. and in the last week was 3.44 gms s.v. 
The results of the experiment summarized in Table 5 indicate that the 
average daily starch value consumed per head of Group I and Group IV was 
an individual pig during the experimental period; Group I 
5 6 7 8 9 .0 u 
1 0 4 0 9 6 0 1 0 3 0 1 5 4 0 1 3 1 0 1 3 6 0 ! 3 0 0 
2 1 7 . 2 + 1 . 3 3 3 6 7 . 2 + 1 . 3 4 2 2 0 . 0 + 1 . 3 1 3 6 0 . 0 + 1 . 5 7 4 2 2 . 9 + 1 . 8 9 2 9 1 . 5 + 1 . 6 7 3 1 8 . 6 + 0 . 6 3 
4 . 7 9 2 . 6 1 4 . 6 8 4 . 2 8 3 . 1 0 4 . 6 7 4 . 0 8 
2* Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
2 4 8 j . M Á R K U S »nd A. M. D A R W I S H 
Table 2 
Daily requirement, daily gain and growth measure of 
Periods in weeks j 2 3 4 
Average daily starch value gms . . . . 750 750 750 890 
Average daily gain gms  399.3 + 0.99 101.5+0.79 275.8 + 1.40 404.3 + 0.72 
Growth measure gms s.v  1.88 7.39 2.72 2.20 
Table 3 
Daily requirement, daily gain and growth measure of 
Periods in weeks 1 2 3 4 
Average daily starch value gms . . . . 880 880 880 940 
Average daily gain gms  472.9 + 1.28 86 .4+2.28 396.5 + 1.00 255.0 + 1.18 
Growth measure gms s.v  1.86 10.19 2.22 3.69 
Table 4 
Daily requirement, daily gain and growth measure of 
Periods in weeks 1 2 3 
Average daily starch value gms . . . . 820 820 820 910 
Average daily gain gms  398.9 + 1.31 150.5+0.90 369.6 + 1.50 318.2+1.56 
Growth measure gms s.v  2.06 5.45 2.22 2.86 
the same (1100 gms), higher than those of Group II (1080 gins) and Group 
III (1090 gms). 
The average daily gain of Group I was the lowest (302.4 J 1.29 gm), 
the highest was that of Group IV (335.3 J 1.37 gm). The average daily gain 
of Group III (326.2 ± 1.39 gm) was higher than that of Group II (321.7 ± 
1.14 gm). 
The growth measure of Group IV was the lowest (3.71 gms s.v.) , the 
highest was that of Group III (4.02 gms s.v.). 
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an individual pig during the experimental period; Group 11 
5 6 7 8 9 10 u 
950 1040 1130 1360 1380 1380 1480 
255.0±1.49 134.3±0.79 340.0 ± 1 . 1 6 441.5±1.41 468.6±1.15 450.0±1.57 268.6±1.09 
3.73 7.74 3.32 3.08 2.94 3.06 5.51 
an individual pig during the experimental period; Group III 
5 6 7 8 9 10 i l 
830 1360 1130 1400 1400 1210 1110 
432.1 ±1 .67 305.8 ± 1 . 4 5 354 .3±1 .61 382.9±1.15 227.2±1.73 332.9±1.20 341.9±0.72 
1.92 4.45 3.19 3.66 6.14 3.63 3.24 
an individual pig during the experimental period; Group IV 
5 6 7 8 « 10 i l 
750 1350 1130 1470 1300 1400 1340 
385.3±1.50 322 .3±1 .66 296 .7±1.09 586.7±1.32 156.9±1.09 313.4±1.59 389.5±1.56 
1.95 4.19 3.81 2.51 8.29 4.47 3.44 
The growth measure of Group I (3.88 gms s.v.) was lower than that of 
Group II (3.96 gms s.v.). 
It was obvious from the statistical analysis of Student's , , t" test of the 
daily gain between the control and Group II, I l l a n d IV that highly significant 
differences were found (P < 0.01). The difference between Group II and 
Group III was significant (P 0.05), and the difference between Group II 
and Group IV was highly significant ( P < 0 . 0 1 ) . Significant difference occurred 
between Group III and Group IV (P < 0.01). 
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Table 6 shows that the variance due to the treatments was highly signif-
cant (P < 0.05). 
Table 5 
Daily requirement, daily gain and growth measure among different groups 
of pigs during the experimental period 
Groups. 1 I I I I I IV 
Average daily starch value gms . . . . 1 1 0 0 1 0 8 0 1 0 9 0 1 1 0 0 
Average daily gain gms  3 0 2 . 4 ± 1 . 2 9 3 2 1 . 7 ± 1 . 1 4 3 2 6 . 2 ± 1 . 3 9 3 3 5 . 3 + 1 . 3 7 
Growth measure gms. s.v  3 . 8 8 3 . 9 6 4 . 0 2 3 . 7 1 
Table 6 
Analysis of variance in daily gain of mixed sexes of Hungarian W hite 
pigs at different periods of growth studied 
Degrees 
of freedom ! 
(D.F.) 
Some square 
(S .S ) 
Mean square 
(Variance) F. calculated F. tabulated 
Periods  1 0 1 2 7 7 . 4 1 2 7 . 7 1 . 2 3 2 . 1 6 
Trea tmen t s  3 1 2 6 0 . 3 4 2 0 . 1 4 . 0 6 2 . 9 2 
Residual  3 0 3 1 0 7 . 8 1 0 3 . 6 
Tota l  4 3 5 6 4 5 . 5 
Discussion 
From the present study it can he concluded that the supplementation 
of manganese to the deficient diets for growing pigs during the experimental 
period increased the daily gain. The higher the level of manganese in the 
ration, the bigger the improvement in growth. The addition of manganese 
to the ration increased the daily gain of pigs in Group II, III and IV by 7.0, 
8.0 and 12.0 per cent respectively higher than the control (Group I). Such 
results indicate that the average daily gain increased progressively with the 
level of manganese in the ration. 
In this connection, L O U D I L K A L O U S ( 1 9 6 0 ) reported that 0 . 3 mg 
manganese per kg live weight daily increased the daily gain of the piglets by 
25 per cent higher than those that manganese was not given. 
H A W K I N S et al. ( 1 9 5 5 ) found the growth rate of young dairy cattle fed 
on basal diet with supplemented manganese at a rate of 50 ppm to be signif-
icantly greater than calves fed basal diet without supplement. 
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The results show furthermore that although the average daily feed con-
sumption was the same in Group I (control) and Group IV, yet the efficiency 
of feed utilization improved. The improvement in the feed conversion at 
160 ppm manganese was 5.0 per cent . 
Therefore, good evidence was obtained for the beneficial effect on the 
growth and feed uti l ization of Hungarian White pigs by the addition of man-
ganese especially at a higher level. These results are in agreement with that 
reported by the Nat ional Research Council N.R.C. (1960). 
R O B I N S O N et al. (1960) studied the effect of excess dietary manganese 
on the performance of beef cattle and they found that manganese added to 
the ration improved the feed efficiency and growth. 
They concluded the effects of excess manganese to be greater on the function 
than on the structure in tissues and other organs. 
in contrast L E H R E R — K E I T H (1960) found that the growth rate, feed 
consumption and eff ic iency of feed utilization were not improved by manga-
nese addition to the diet of growing swine. 
C U N N I N G H A M et al. ( 1 9 6 6 ) showed that the minimum toxic level of 
manganese for grow ing calves w as between 8 2 0 and 2 4 6 0 ppm. Tliey reported 
that no significant differences were found in feed efficiency at different levels 
of manganese. 
Several workers in the field of animal nutrit ion reported a beneficial 
response from copper when used as feed additive for swine ration. 
The data obtained from the present study showed that the average daily 
gain of animals that had received 100 ppm copper (Group I and Group II) was 
312.1 ^ 1.22 gin, less than the average daily gain of pigs receiving 200 ppm 
(Group 111 and IV) which was 330.8 ^ 1.38 gm. The increase in average daily 
gain was about 6 per cent. Such results indicate that the addition of copper 
to the deficient diet at the higher level (200 ppm) improved the growth of pigs 
during the experimental period. L U C A S et al., when studying (1961) the effect 
of copper on the grow th of pigs, they found that pigs receiving 125 or 250 ppm cop-
per grew7 4 or 9 per cent faster and had better efficiencies of feed conversion 
than those having less coppcr supplementation. S C H U R C H (1956) added 230 
ppm of copper (sl ightly higher than the high level used in this experiment) to 
the ration of pigs and noted an increase in gain of body weight and an improve-
ment in feed util ization. He suggested that the copper may have protected 
the pigs against an infection that affected the control. 
In 1 9 5 5 B A R B E R et al. ( 1 9 5 5 ) observed that the daily gains of growing 
pigs were significantly improved by feeding 250 ppm of supplementary 
copper. 
Most of the workers have recommended 250 ppm copper. This quantity 
added to usual swine rations has increased gains significantly. B O W L E R et al. 
( 1 9 5 5 ) , A L L E N et al. ( 1 9 5 8 ) , S C O T T ( 1 9 5 8 ) , B A R B E R et al. ( 1 9 6 0 ) , B U N C H et al. 
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( 1 9 6 0 ) , M I L O S A V L J E V I C et al. ( 1 9 6 0 ) , A L L E N et a l . ( 1 9 6 1 ) , B A R B E R et al. ( 1 9 6 1 ) , 
B U N C H et al. ( 1 9 6 1 ) , R U S Z C Z Y C — G L A P S ( 1 9 6 2 ) — B U N C H et a l . ( 1 9 6 3 ) . 
It is evident from this work also that there were no significant differences 
between the values of growth measure. The average growth measure of the 
animals having received 100 ppm copper was 3.92 being sl ightly higher than 
that of pigs having received 200 ppm copper which was 3.87. This finding 
indicates that the efficiency of feed utilization is slightly improved when the 
Fig. 1. R e g r e s s i o n o f w e i g h t o n t h e a g e o f Fig. 2. R e g r e s s i o n o f w e i g h t o n t h e a g e 
m a l e p i g s ( G r o u p I V ) o f f e m a l e p i g s ( G r o u p I V ) 
higher level of copper is added to the diet. Such result is in agreement with 
that reported by F A G A N et al. ( 1 9 6 1 ) . 
Although there was a slight improvement in the feed conversion when 
a higher level of copper was added to the pig diet,yet the average daily starchvalue 
consumed was higher. This f inding is in accordance with that obtained by 
H E N N I G ( 1 9 6 1 ) . 
In contrast, W A L L A C E et al. ( 1 9 6 1 ) reported no marked or consistent 
improvement of growth or feed eff ic iency on any level of copper supplementa-
tion up to 200 ppm, and from 250 t o 750 ppm there were toxici ty levels. 
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The relation between the age and the weight of Group IV (having received 
160 ppm manganese and 200 ppm copper) was found to be significantly linear. 
The following regressions of weight on the age for male (Fig. 1) and female 
pigs (Fig. 2) were obtained: 
Male pigs Y = 2.367 X — 3.992 
Female pigs Y = 2.270 X — 0.517 
where Y is the calculated weight in kg at X-week age. 
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THE EFFECT OF KINETIN ON THE ACCUMULATION 
OF PIPECOLIC ACID IN ISOLATED LEAVES 
By 
L. D É Z S I , G . PÁLFI 
P L A N T PHYSIOLOGY L A B O R A T O R Y O F T H E H U N G A R I A N A C A D E M Y OF SCIENCES, ALSÓGÖD; 
D E P A R T M E N T O F P L A N T P H Y S I O L O G Y O F T H E J Ó Z S E F A T T I L A U N I V E R S I T Y , S Z E G E D 
A correlation among bean, tobacco and sunflower leaves was investigated as 
regards total pro te in , total amino acid concentration and pipecolic acid content . For 
th is purpose, the leaves were isolated. One half was placed in tap water , the other in 
kinet in solution for 6 days. The leaves remaining on the shoot were used as control. 
Our experimental d a t a showed t h a t the quant i ty of to ta l soluble protein decreased 
due to the effect of isolation, to ta l amino acid concentrat ions especially the aspargin 
and glutamin con ten t increased, while at the same t ime pipecolic acid appeared among 
the amino acids. T h e protein content did not decline in isolated but kinetin t reated 
leaves, in fact i t surpassed the value of the quan t i ty of soluble proteins of the control 
leaves. The amino acid content decreased, and the pipecolic acid in this var ian t leaves 
could not be shown in the same way as in the control . On the basis of our results, it 
could be established t ha t the appearance of pipecolic acid in the organs above ground 
indicating intensive protein decomposit ion serves to demonstra te t h a t the hormonal 
regulating role of the roots, the synthesis of kinetin-like materials is somehow inhibited. 
Introduction 
The role of pipecolic acid, a non-protein-producing amino acid, in the 
amino acid metabolism of plants is hardly known. C O U L S O N ( 1 9 5 5 ) could isolate 
pipecolic acid from a very large number of leaves only. P E T I N O V ( 1 9 6 1 ) classi-
ifed it under the rarely occurring amino acids. According to B E R N F E L D ( 1 9 6 3 ) 
pipecolic acid belongs to the basic materials of certain alkaloids. According to 
S T E W A R D ( 1 9 6 5 ) pipecolic acid has come from lysin and it transforms to 
aminoadipic acid and then by means of decarboxylation, to glutamic acid. 
Y A T S U — B O Y N T O N ( 1 9 5 9 ) , using strawberry leaves sprayed with a growth inhibit-
ing substance, obtained a significant quantity of pipecolic acid. S E G H A L 
B O O N E ( 1 9 6 4 ) found pipecolic acid in leaves of strawberries inoculated with 
a virus and F A M P L E S K O V ( 1 9 6 3 ) in bean leaves grown in absence of phosphor-
us. In our previous investigations, pipecolic acid was demonstrated to he 
present in rice leaves grown in unfavourable conditions or inoculated with 
Piricularia ( P Á L F I 1 9 6 5 ) . Later on soya beans, potatoes, tobacco, wheat and sun-
flowers were inoculated with fungi, bacteria or virus. It could be demon-
strated that pipecolic acid was present in the leaves in the initial phase of 
inoculation ( P Á L F I 1 9 6 7 ) . At the same time, pipecolic acid either was not formed 
or was formed only in negligible quantity in the leaves of rice types more 
resistant against Piricularia ( P Á L F I 1 9 6 8 ) . Pipecolic acid appears in the leaves 
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even in case of lasting water deficiency and with the decrease of the protein 
content in pea, bean, sunflower and tobacco plants (PÁLFI 1968a, 1968b). 
Lately it has been observed that the ratio of protein synthesis and de-
composition is in favour of the latter, not only at the time of inoculation but 
also during the elimination of the roots, and the isolation of the leaves ( F A R K A S 
1963). This process is combined with the accumulation of amino acids and the 
change of enzyme activities. 
However, when the isolated leaves are treated with kinetin, the protein 
synthesis can be restored to the normal level ( K U L A E V A — V O R O B Y E V A 1 9 6 2 , 
S U G I U R A et al. 1 9 6 2 , W O L L G I E H N 1 9 6 1 and many others). It has been shown 
by isotopic methods that kinetin enhances the incorporation of the mentioned 
amino acids into the proteins ( O S B O R N E 1 9 6 2 , P A R T H I E R 1 9 6 1 ) . 
Furthermore the question arises what connection exists between the 
intensity of protein synthesis and the formation of pipecolic acid in the leaves 
of healthy plants as well as of plants with abnormal metabolism. In our 
present experiment, therefore, the effect of isolation and kinetin treatment 
on total soluble proteins, amino acids and pipecolic acid contents of leaves 
were examined. 
Material and Method 
Bean (B lack p r ince ) , t obacco ( f r o m Szabolcs) a n d s u n f l o w e r ( f rom K i s v á r d a ) p l a n t s 
w e r e g rown in p o t s (5 kg) fi l led w i t h s a n d a n d soil (2 : 1). Ar t i f i c i a l i l l umina t ion w a s of 14 h r s 
d u r a t i o n every d a y (4000 lux) , t he t e m p e r a t u r e be ing 18—22 °C. Occas ional ly t hey were 
i r r i g a t e d w i th t h e k n o p so lu t ion . W h e n t h e p r i m a r y leaves deve loped , one of t h o s e was c u t , 
t h e o t h e r s r e m a i n e d o n t h e shoot as con t ro l . T h e i so la ted leaves were cut a long t h e m a i n ve in , 
o n e half was f l o a t e d in t a p w a t e r in a P e t r i d ish , t he o t h e r in 10~ 5 M k i n e t i n so lu t ion for 6 
d a y s , w i t h 14 h r s i l l u m i n a t i o n . The c o n t r o l l eaves which r e m a i n e d on the s h o o t were cu t off 
a n d w a s h e d in d i s t i l l ed w a t e r a n d were b l o t t e d a long w i th t h e t r e a t e d ones. T h e i r f r e s h weight 
w a s t a k e n , one p a r t w a s used for d e t e r m i n i n g p ro t e in s , t h e r e s t was f ixed a t 65 °C and dried 
o u t . T h e pipecolic ac id w a s iden t i f i ed b y a d d i n g s t a n d a r d so lu t ions of k n o w n c o n c e n t r a t i o n 
d r o p b y d r o p ( see YATSU— BOYNTON 1959) . T h e G L U - N H , a n d A S P - N H , d e t e r m i n a t i o n s 
were done accord ing t o t he KRETOVICH—KASPAREK (1961) m e t h o d . 
The amino acid ana lyses were ca r r i ed o u t w i t h p o w d e r e d d r y m a t t e r . T h e 50 pe r cent 
e t h a n o l e x t r a c t s were deve loped on one a n d t w o d imens ion p a p e r c h r o m a t o g r a p h y (Sch-Sch 
2041b) and on t h i n l a y e r c h r o m a t o g r a p h y (cellulose-sil ica gel 3 : 1). The so lven t w a s b u t a n o l 
- a c e t i c a c i d — w a t e r ( 2 : 1 : 1 ) and p l i e n o l — e t h a n o l — w a t e r ( 3 : 1 : 1 ) . N i n h y d r i n a n d isat in 
were used for t he d e v e l o p m e n t . The soluble t o t a l p ro t e in was es t ab l i shed accord ing t o LOWRY 
et al. (1951). 
Results and Discussion 
The total soluble protein and pipecolic acid contents are reported in 
Table 1. It can be seen that the protein quantity in isolated leaves and in that 
kept in tap water was the minimum. In leaves treated with kinetin, it not 
only reached the control value hut quite significantly surpassed it. At the same 
t ime pipecolic acid could be shown as variant only in the isolated tap water, 
which coincided with the decreased protein content. It could he established, 
therefore, that if the decrease of the protein content due to isolation is inhibited 
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Table 1 
The effect of isolation and 10 5 M kinetin treatment on the soluble total protein 
and pipecolic acid contents of bean, tobacco and sunflower leaves 
P l a n t s T r e a t m e n t 
Soluble t o t a l protein P ipeco l ic ac id mg/g 
m g / f r e s h m a t e r i a l d r y m a t e r i a l 
Bean 
Phaseolus vulgaris L. 
Control 
Isolated in tap water 
Isolated in kinetin solution 
11.03 ± 0.52 
10.08 ± 0.48 
16.43 ± 0 . 6 6 
0.74 ± 0.032 
Tobacco 
Nicotiana tabacum L. 
Control 
Isolated in tap water 
Isolated in kinetin solut ion 
11.56 ± 0.54 
10.88 ± 0.46 
14.83 ± 0.68 
0.58 ± 0.03 
Sunflower 
Helianthus annuus L. 
Control 
Isolated in tap water 
Isolated in kinetin solut ion 
7.77 ± 0.32 
6.85 ± 0.30 
9.40 ± 0.44 
0.32 ± 0.016 
Table 2 
The effect of isolation and 10~ъ M kinetin treatment on the dry matter, Glu-NH„ + Asp-NH., 
and total amino acid contents of bean, tobacco and sunflower leaves 
P l a n t s 1 T r e a t m e n t 
D r y 




G l u - N H , + 
A s p - N H , 
mg/g 
T o t a l a m i n o 
acid 
d r y m a t t e r 
Bean Control 
Isolated in tap water 




0.85 ± 0.04 
2.46 ± 0.114 
1.06 ± 0.05 
11.86 ± 0.56 
17.24 ± 0.82 
13.12 ± 0.60 
Tobacco 
Nicotiana tabacum L. 
Control 
Isolated in tap water 




1.12 ± 0.06 
2.38 ± 0.12 
1.08 ± 0.05 
12.58 ± 0.58 
18.66 ± 0.88 
12.85 ± 0.62 
Sunflower 
Helianthus annuus L. 
Control 
Isolated in tap water 




0.72 ± 0.32 
1.76 ± 0.08 
0.82 ± 0.04 
7.73 ± 0.34 
12.16 ± 0.56 
8.28 ± 0.38 
b y k i n e t i n t r e a t m e n t , t h e n t h e p i p e c o l i c a c i d i n d i c a t i n g l e a f t i s s u e d e c a y c a n -
n o t b e s h o w n t o be p r e s e n t . 
I n T a b l e 2 t h e t o t a l a m i n o ac id a n d a m i d e c o n t e n t s are r e p o r t e d . T h e s e 
d a t a a g r e e d t o w h a t h a s b e e n s a i d b e f o r e , a c c o r d i n g t o w h i c h t h e p r o t e i n 
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decomposition due to isolation is combined wi th the increase of amino acids. 
As an effect of kinetin treatment the amino acids content decreased parallel 
with the increased protein decomposition. A similar coincidence was found 
in the amide content too, as demonstrated by our investigations and that of 
others, that the amide content increases when the protein quantity decreases. 
Fig. 1. Free a m i n o acids of i so la ted b e a t leaves k e p t in t a p wate r for 6 d a y s or in k i n e t i n 
so lu t ion as well as of non- i so la ted ones . " A " = n o n - i s o l a t e d ; " B " = i so la ted in t ap w a t e r : 
" C " = isolated in k i n e t i n so lu t ion : " D " = c o m p a r a b l e a m i n o acid m i x t u r e ; 1 Leu -j- l i e u ; 
2 = P h e ; 3 = V a l + Met ; 4 = y A M B ; 5 T y r ; 6 P r o : 7 =-- Ala; 8 = Glu + T h r ; 9 
Gly + Ser: 10 G l u - N H , + Asp : 11 = A s p - N H 2 -f A r g : 12 Lys: 13 = Cys;/? = p ipeco l ic 
acid 
The presence of amino acids and amides was also shown b y paper and 
layer chromatographic procedures. In Fig. 1 the paper chromatographic photo 
of bean leaf extract is given. It shows that the free amino acids and amide 
content are the biggest in the variant f loated on water, which also points to 
the rise of protein decomposition. Pipecolic acid also appeared among the 
amino acids in this variant, which however indicates the weakened physio-
logical state of the plant ( P Á L F I DÉzsi 1 9 6 8 ) . 
From the two-dimensional chromatogram of Fig. 2 it can he seen also 
that the amino acid, alanine and glutamine of the variant kept in tap w ater 
for 6 days appeared in big spots but especially big was the asparagine spot and 
significantly so, the pipecolic acid spot. Since the investigations with similar 
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Fig. 2. F r e e amino ac id s of b e a n leaves i s o l a t e d and k e p t in t a p w a t e r fo r 6 d a y s . T h i n l a y e r 
c h r o t n a t o v r a m . 1 = L e u -T- l i e u ; 2 = P h e ; 3 = Va l + M e t ; 4 = y — 4 M B ; 5 = P r o ; 6 A l a ; 
7 = T h r ; 8 = Glu; 9 G l y ; 10 Se r ; 1 1 = A s p ; 12 - G l u - N H 2 ; 13 = A s p - N H 2 : 14 
Lys ; 15 = C y s ; ß — p ipecol ic ac id 
Fig. 3. F r e e a m i n o a c i d s of i so la ted t o b a c c o leaves a f t e r d i p p i n g in t a p w a t e r fo r 6 d a y s 
1 — 1 5 = the s a m e as o n F ig . 2. ß = p ipeco l i c acid 
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t r e a t m e n t s on tobacco and sunflower gave similar results, only t he photos of 
leaf ext rac t layer chromatographs covered wi th tracing paper are reported 
(Figs. 3 and 4). On b o t h chromatograms quite large amide and pipecolic acid 
spots can be seen. As is known, t h e glutamine q u a n t i t y changes more quickly 
between glutamine and asparagine. With the rise of protein decomposit ion, 
g lu tamine appears f i r s t . The asparagine can only be proved in case of a last-
Fig. 4. F r e e a m i n o a c i d s of i s o l a t e d s u n f l o w e r l e aves a f t e r d i p p i n g in w a t e r f o r 6 d a y s . 
1 — 1 5 = t h e s a m e a s i n F i g . 2. ß — p i p e c o l i c acid 
ing superfluous N H 2 group. If. besides all these pipecolic acid occurs in free 
amino acids it m a y lie t h a t the ra t io of protein synthesis and decomposition 
is in favour of the l a t t e r ( P A L F I 1967b). 
D a t a obtained front invest igat ions on leaves of bean, tobacco and sun-
flower uniformly showed tha t pipecolic acid real ly appears in significant 
q u a n t i t y among the f ree amino acids of leaves if t h e soluble to ta l prote in con-
t e n t decreases. Y A T S U — B O Y N T O N ( 1 9 5 9 ) came to t h e conclusion t h a t this non-
protein producing amino acid can accumulate in surprising quan t i t i e s in the 
leaves of such plants in which prote in synthesis a n d plant growth is inhibited. 
I f , however, the pro te in content in isolated leaves grows due to the effect 
of kinetin t r e a tmen t , pipecolic acid cannot be shown to be present in t he same 
way as in plants with roots , not isolated and adequa te ly nourished. This serves 
to show t h a t the appearance of pipecolic acid in t h e leaves is no t caused by 
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isolation, but by changed metabolism and intensive protein decomposition. 
These data agreed with those obtained in the investigations on rice plants in-
fected with Piricularia, where it was likewise impossible to show pipecolic acid 
in the more resistant species. The kinetin, like phytohormones synthesizing 
in the roots (which are introduced into the isolated leaves from outside) are 
indispensable in the normal protein synthesis of leaves and above ground 
organs ( K U L A E V A 1962). If , therefore, the root system is damaged in some way 
this is obvious from not only a rise in protein decomposition in the leaves, but 
probably also from the accumulation of such destructive metabolistic products 
as pipecolic acid. I t is not known at present how pipecolic acid affects and 
modifies the already changed metabolism products. According to our opinion, 
since the spatial s t ruc ture of pipecolic acid, especially (COOH, NH.,) the group 
arrangement is quite similar to the prolin composition, it may inhibit the com-
petitive incorporation of prolin into peptide. This question, however, needs 
fur ther study. 
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POLLEN TUBE GROWTH OF EGGPLANT 
(SOLANUM MELONGENA L.) 
IN VIVO AND IN VITRO 
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G Y . P Á L , E . O L Á H , M . T A L L É R 
AGRICULTURAL RESEARCH INSTITUTE OK THE HUNGARIAN ACADEMY OF SCIENCES, MARTONVÁSÁR 
If a t v a r i o u s d a t e s a f t e r a r t i f i c i a l p o l l i n a t i o n a p a r t of t h e s t y l e is c u t o f f , f r o m 
t h e n u m b e r of s eeds p r o d u c e d in f r u i t s t h e s p e e d of fer t i le p a r t i c l e s of po l len t u b e s 
c a n be c o n c l u d e d on . By m e a n s of i n v i t ro p o l l e n g e r m i n a t i o n t h e l i n e a r g r o w t h v e l o c i t y 
of po l l en t u b e s , t h e l e n g t h o f p r o t o p l a s m c o n t a i n i n g t u b e s of e m p t y po l l ens , w h i l e 
b y s t a i n i n g w i t h c a r m i n e a c e t i c a c i d t h e l o c a t i o n of f e r t i l e p a r t i c l e s i n t h e po l l en t u b e 
c a n be d e t e r m i n e d . W i t h t h e s e d a t a o b t a i n e d t h e l i nea r g r o w t h v e l o c i t y of p o l l e n 
t u b e s c a n b e d e t e r m i n e d i n v i v o . W h e n c o m p a r i n g t h e l i nea r g r o w t h ve loc i t y v a l u e s 
of po l l en t u b e s o b t a i n e d i n v i v o a n d in v i t r o , i t is f o u n d t h a t t h e g r o w t h v e l o c i t y o f 
pol len t u b e s in v i v o is n e a r l y t h r e e t imes a s h i g h as in v i t r o . 
Introduction 
In vitro germinat ion on various media and stainabil i ty of pollen t ubes 
were studied b y m a n y ( C O N N — D A R R O W — E M M E L 1 9 6 0 , D A N I E L 1 9 5 2 ) , because 
t he growth capac i ty of tubes was considered the criterion of pollen viabi l i ty . 
In the course of investigations it was found t h a t in addition t o t he composition 
and pH-value of media the e x t e n t of pollen t u b e growth was influenced by t h e 
re la t ive humid i ty of air ( M O R T E N S O N — P E L O Q U I N — H O U G A S 1 9 6 4 ) , darkness 
and light, t empe ra tu re ( L E H M A N - P U R I 1 9 6 4 ) , ext rac ts and secreta of own a n d 
alien pollens ( M O R T E N S O N — P E L O Q U I N — H O U G A S 1 9 6 4 , G O L U B I N S K Y 1 9 6 6 , 
L J U D A - C Z U N 1 9 5 9 ) , extract m a d e of the f lowers ( H R I S T O V — G E N C H E V 1 9 6 4 ) 
and parts excised f rom the f lowers ( L I N C E 1 9 6 1 ) . The growth velocity of pollen 
tubes is not , however, un i form even under homogeneous conditions, it is 
highest in the f i r s t hours ( L V O V A 1 9 5 8 ) which is part ly p roved by resu l t s 
obta ined when examining S:!R> a n d P32 labelled pollens ge t t ing into the o v a r y 
( D I M I T R I E V A 1 9 5 8 , Z D R I L K O H A V Z I I I N S K A Y A 1 9 5 8 ) . Besides those known so 
fa r , an increasing number of new compounds have been recen t ly discovered 
e i ther s t imulat ing or inhibiting the growth of the pollen t u b e ( S I M O L A 1 9 6 7 , 
B R I T I K O V — M U S A T O V A — V L A D I M I R C E V A 1 9 6 6 ) . Namely, the op t imum in v i t r o 
condit ion of t u b e growth similar to tha t exis t ing in the t issue of the style h a s 
no t been found so far , tha t is, nu t r i en t composit ion corresponding best to t h e 
in vivo conditions is not yet k n o w n . In addi t ion, there are diff icult ies in c rea t -
ing a homogeneous envi ronment , as even in t h e the rmos ta t , in its d i f ferent 
pa r t s the condit ions of tube g rowth are signif icantly different ( W E I L I N G 1 9 6 2 ) . 
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Thus d a t a on tube growth and tube l eng th ( L E H M A N P U R I 1 9 6 4 , L V O V A 1 9 5 8 , 
K E N D A L L 1 9 6 7 , S M A G I N A 1 9 5 8 , P F A H L E R 1 9 6 5 , 1 9 6 7 ) refer only to t h e given 
in vi t ro condit ions and p robab ly are no t identical wi th the velocity of tube 
growth in t h e tissues of t h e style. 
In v ivo the ve loc i ty of pollen t u b e growth depends on the growing 
method of p lan t s — field, greenhouse — ( M I L L E R — S C H O N H O R S T 1 9 6 8 ) and in 
the tassel on the level of earlets ( P A L A M A R C H U K 1 9 6 6 ) . T h e velocity of pollen 
tube g rowth is influenced, fu r the rmore , b y the viabi l i ty of pollen a n d style 
( W A L D E N E V E R E T T 1 9 6 1 ) , the age of t h e mother p l a n t ( R Ö B B E L E N 1 9 6 0 ) , 
the self-incompatibil i ty in case of cross-breeding plants ( L I N S K E N S 1 9 6 1 , T U P Y ' 
1 9 5 9 ) and b y the a t t rac t ion of synergides ( D I B O L L — L A R S O N 1 9 6 6 ) . I t has been 
pointed ou t , namely, t h a t a physiological relation, an interact ion is produced 
between t h e pollen t u b e a n d the tissues of the style ( L I N S K E N S — E S S E R 1 9 5 9 , 
M I K I - H I R O S I G E 1 9 6 4 , W E L K — M I L L I N G T O N — R O S E N 1 9 6 5 ) . 
W h e n comparing t h e velocity of pollen tube g r o w t h in vitro to t h a t in 
vivo it is found that in t h e tissues of t h e style pollen t u b e growth is di f ferent 
from t h a t on culture med ia ( M I H A Y L O V A 1 9 5 9 ) . Pollens of certain Nicotiana 
hybrids a r e not able to grow normal t u b e s on styles of either other hybrids 
ort he p a r e n t s , at the s a m e time in v i t ro grow tubes in 9 0 per cent ( K R I S H N A -
M U R T Y — A P P A R A O 1 9 5 8 ) . In in vitro exper iments chemotropism induced b y the 
styles is also independent of the in vivo compatibi l i ty of combinations ( R O S E N 
1 9 6 1 ) . Velocity of pollen t u b e growrth — apar t from self- incompatibi l i ty — is 
lower in v ivo than in v i t r o due to the ef fec t of inhibi t ing substances ( M C W I L -
L I A M 1 9 6 0 ) . Thus , it is undecided, t ha t in t h e same p lan t species what difference 
can be f o u n d between in v i t ro and in v ivo velocity of pollen tube g rowth . It 
must be not iced here t h a t t u b e growth values refer only t o the growth capaci ty 
of pollens in either cul ture media or s tyle tissues and do no t show their fertiliza-
tion capac i ty ( W A L D E N — E V E R E T T 1 9 6 1 , D E M P S E Y 1 9 6 2 ) . 
Material and Method 
In vitro conditions. P o l l e n g e r m i n a t i o n u n d e r a r t i f i c i a l c o n d i t i o n s r e n d e r s i t pos s ib l e 
t o d e t e r m i n e t h e l i nea r g r o w t h v e l o c i t y of p o l l e n t u b e . T h e l i n e a r g r o w t h v e l o c i t y of po l l en 
t u b e c a n b e d e t e r m i n e d b y d i v i d i n g t h e d i s t a n c e b e t w e e n t h e p o r e of t h e po l l en a n d t h e t ip 
of t h e t u b e w i t h t h e t i m e r e q u i r e d fo r t h e t u b e t o m a k e t h i s d i s t a n c e . 
P o l l e n s o f ye l low r i p e a n t h e r s of S. melongena L . were g e r m i n a t e d on c u l t u r e m e d i u m . 
T h e c u l t u r e m e d i u m w a s m a d e of t h e m i x t u r e of 5 c m 3 s u g a r s o l u t i o n and 5 c m 3 A - Z solu-
t i o n . I n t h e c o m p o s i t i o n of t h e c u l t u r e m e d i u m t h e c o n c e n t r a t i o n of t h e s u g a r s o l u t i o n was 
c h a n g e d ( s u g a r s o l u t i o n s of 1 , 2 , . . ., 9, 10 p e r c e n t ) whi le i t s q u a n t i t y r e m a i n e d u n c h a n g e d , 
i .e . 5 c m 3 . H i g h e s t p e r c e n t a g e p o l l e n g e r m i n a t i o n a n d longes t t u b e s d e v e l o p e d in u n i t t i m e were 
f o u n d w i t h t h e 5 p e r c e n t s u g a r c o n c e n t r a t i o n . So pol len t u b e g e r m i n a t i o n w a s p e r f o r m e d 
on a c u l t u r e m e d i u m p r e p a r e d o f 5 c m 3 10 p e r c e n t s u g a r s o l u t i o n + 5 c m 3 A - Z s o l u t i o n . T h e 
c u l t u r e m e d i u m w a s s m e a r e d o n s l ides , 1 d r o p p e r e a c h , a n d p o l l e n s of r ipe y e l l o w a n t h e r s 
w e r e s p r e a d e v e n l y a n d n o t t o o t h i c k l y o n t h e s l ides . P e t r i - d i s h e s h a d b e e n p a d d e d w i t h 
c o t t o n - w o o l s o a k e d in h o t w a t e r b e f o r e t h e s l i d e s were p l a c e d i n t h e m , in o r d e r t o c r e a t e 
a n a t m o s p h e r e s a t u r a t e d w i t h h u m i d i t y f o r t h e p o l l e n g e r m i n a t i o n . P e t r i - d i s h e s t h u s p r e p a r e d 
w e r e p l a c e d i n a t h e r m o s t a t o f 3 0 °C t e m p e r a t u r e a n d kep t in d a r k n e s s f o r t h e r e q u i r e d p e r i o d . 
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All P e t r i - d i s h e s w e r e placed in t h e t h e r m o s t a t a t t h e s a m e t ime a n d e v e r y hour 3 of t h e m 
were t a k e n o u t . E a c h P e t r i - d i s h c o n t a i n e d 2 s l i d e s , t h e l eng th of 20 pol len t u b e s p e r s l ide 
w a s m e a s u r e d . D a t a were s t a t i s t i c a l l y processed a n d e v a l u a t e d . 
In vivo conditions. G r o w t h v e l o c i t y of p o l l e n t u b e s c a n n o t b e d e t e r m i n e d in v i v o b y 
m e t h o d s k n o w n so f a r . If at d i f f e r e n t da tes a f t e r a r t i f i c i a l p o l l i n a t i o n a p a r t of t h e s t y l e is 
c u t of f , f r o m t h e n u m b e r of s eeds p r o d u c e d in f r u i t s t h e speed of t h e f e r t i l e pa r t i c l e ( g e n e r -
a t i v e cells) of t h e pol len t u b e c a n b e conc luded o n . N a m e l y , if t h e f e r t i l e pa r t i c l e of t h e p o l l e n 
d e v e l o p i n g a t u b e on t h e s ty le h a s c o v e r e d a d i s t a n c e longer t h a n t h e p a r t of s tyle t o b e c u t 
o f f . t hen f r u i t s wi l l con t a in s e e d s , v i z . in the p r o p o r t i o n of pa r t i c l e s t h a t h a v e a l r e a d y m a d e 
t h a t d i s t a n c e . O n t h e o the r h a n d , if t h e fer t i le p a r t i c l e h a s no t cove red t h a t d i s t ance in t h e s t y l e 
b u t is still in t h e p a r t of s ty le t o b e cu t off , t h e n f e r t i l i z a t i o n does n o t t a k e place a n d f r u i t s 
wil l no t c o n t a i n seeds . 
F l o w e r s of e g g p l a n t v a r i e t i e s w e r e c a s t r a t e d w h e n buds , w h e n coro l l ae b e g a n t o g r o w 
o u t of ca lyces . A t t h a t t ime m i c r o s p o r o g e n e s i s is a t a n i n i t i a l phase , d i a d s j u s t begin t o d e v e l o p 
f r o m t h e m i c r o s p o r e m o t h e r cel ls , so a n t h e r s a r e s t i l l closed. N o s e l f - p o l l i n a t i o n a n d se l f -
f e r t i l i z a t i o n c a n t a k e place in f l o w e r s a t t h a t s t a g e of d e v e l o p m e n t . C a s t r a t e d f l o w e r s w e r e 
i s o l a t e d , a n d a f t e r t h r e e or f o u r d a y s , w h e n c o r o l l a e g r o w n o u t of c a l y c e s had got a l r e a d y 
co lou r and p e t a l s were open , t h a t is. s ty les b e c a m e f e r t i l i z ab l e , p o l l e n s of t h r e e a n t h e r s w e r e 
p l aced on e a c h s t y l e a t a g iven t i m e . 1/2, 1, l l / 2 • • • 8, 8 ' / 2 , 9 h o u r s l a t e r pieces of 2 .5 m m 
(2500 m i c r o n ) w e r e c u t off t h e s t y l e s . So a t o t a l of 20 c o m b i n a t i o n s w e r e o b t a i n e d ; e x a m i n a -
t i o n s were c a r r i e d o u t in 1967 a n d 1968 wi th 20 f l o w e r s per c o m b i n a t i o n . A c o m b i n a t i o n in 
w h i c h f lowers w e r e on ly c a s t r a t e d a n d isolated s e r v e d f o r the p u r p o s e of con t ro l l ing c a s t r a t i o n . 
D u r i n g a n d a f t e r the a r t i f i c i a l po l l ina t ion , f u r t h e r , before a n d a f t e r c u t t i n g of f a p a r t 
of t h e s ty le , f l o w e r s were c o n s t a n t l y i so la ted , so t h e y c o u l d be f e r t i l i z e d o n l y by po l l ens p l a c e d 
on t h e s ty les a t a g iven t ime . 
Staining with carmine acetic acid. W i t h p o l l e n s deve lop ing t u b e s t h e l e n g t h of t h e 
p r o t o p l a s m c o n t a i n i n g t u b e — t h a t is t h e d i s t a n c e b e t w e e n the t i p o f t h e t u b e a n d t h e d i a -
p h r a g m s s e p a r a t i n g t h e p r o t o p l a s m f r o m the e m p t y po l l en at r i g h t a n g l e s to the l e n g t h of 
t h e t u b e — c a n b e d e t e r m i n e d . B y s t a i n i n g w i t h c a r m i n e acet ic a c i d t h e loca t ion of f e r t i l e 
p a r t i c l e s in t h e t u b e s can also b e d e t e r m i n e d . 
C a r m i n e a c e t a t e was d r o p p e d on pollens d e v e l o p i n g t u b e s on c u l t u r e m e d i u m s m e a r e d 
o n a sl ide; t h e n l a t t e r was r e p e a t e d l y passed o v e r t h e f l a m e of a s p i r i t - l a m p . 
I n t h e c o u r s e of our e x p e r i m e n t s the f o l l o w i n g p rob lems w e r e s t u d i e d : 1. i n v i t r o 
a ) w h a t is t h e l i n e a r g r o w t h v e l o c i t y of pollen t u b e s , b ) w h a t is t h e l e n g t h of the p r o t o p l a s m 
c o n t a i n i n g p a r t of t h e e m p t y p o l l e n , c) where a r e t h e fer t i le p a r t i c l e s l o c a t e d in t h e t u b e 
c o n t a i n i n g p r o t o p l a s m ; 2. in v i v o w h a t is the s p e e d of t h e fer t i le p a r t i c l e of pollen t u b e ; t h e 
u l t i m a t e o b j e c t w a s to d e t e r m i n e t h e in vivo g r o w t h ve loc i ty of p o l l e n t u b e s . 
Results 
In vitro conditions. I t is linear growth velocity of pollen tubes t h a t can 
lie determined in vitro. The linear growth velocity of pollen tube is the resul t 
of distance between pollen pore and tube t i p divided by t h e t ime spent . 
Results of investigations made in this direction are presented in Tab le 1. 
D a t a of Table 1 show tha t g rowth velocity of pollen tubes differs f rom p lan t 
to plant . Some pollens develop shorter t u b e s t h a n others in t he same t ime , as 
it is shown also by the ex t r eme values of pol len tube l eng th . Pollens develop 
tubes with a velocity changing with t ime , since at va r ious dates of pol len 
germinat ion tubes of different length develop in unit t ime , t h a t is, per h o u r 
velocity of t u b e growth varies from hour t o hour. With pollen germinat ion 
advancing in t ime differences increase, t h o s e between t h e shortest and t h e 
longest pollen tubes become greater and g rea te r . The average per hour l inear 
growth velocity of pollen t u b e s is 160 g (1153 p,/7 hours). 
In vivo conditions. Af te r pollens placed on the styles, t h e n styles r emoved 
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Table 1 
Growth velocity of pollen tube in vitro 
Duration of pol len 
tube g r o w t h 
in hour« 
Growth in 
1 2 3 4 5 6 7 8 
hours 
Pol l en t u b e l e n g t h in x 
mic rons s 
-
64 .2 429.6 655 .2 794.8 9 0 8 . 2 1153.2 1092 .0 
204 .0 
-
27 .3 82.7 139.0 135.0 125.0 284.0 
E x t e n t of g r o w t h pe r 
h o u r in m i c r o n s 
64 ,2 365.4 225 .6 139.6 113 .4 245.0 - 6 1 . 2 
L e n g t h s of t h e s h o r t e s t 24 .0 300.0 3 9 7 . 5 525.0 6 9 7 . 5 832.5 798 .0 
a n d longest p o l l e n 
t u b e s in m i c r o n s 112.5 510.0 8 6 5 . 5 1092.0 1125 .0 1732.5 1368 .0 
at various dates , flowers were isolated. After frui ts had riped it w as established 
how long af te r pollination seeds began to develop in fruits . The speed of ferti le 
particles of pollen tubes was determined by dividing the length of style pa r t s 
cut off (here 2500 //) by the t ime at which seeds were f i r s t found in f ru i t s . 
Table 2 
Invivo speed of fertile 
Durat ion of pol len t u b e 
growth (hou r s , 
minutes) 
I n case par t of t h e s t y l e 
0 .30 1 1.30 2 2.30 ! 3 3.30 4 
P a r t h e n o c a r p i c f r u i t s 
(per cent ) 
30 5 15 
N o r m a l f r u i t s ( p e r cen t ) 
N u m b e r of s eeds in f r u i t s 
Results obtained during investigations are shown by Table 2. Da ta of 
Table 2 show t h a t after pollens placed on the styles and before styles cut off 
at least 8 hours are required for fruits to set seed. This means that 8 hours were 
required for the fertile particle of the pollen tube to pass th rough the would-be 
cutting place, tha t is, to cover a distance of 2500 f i . Da ta of the table show, 
fur ther , t ha t only a few particles advance a t tha t speed, as fruits set bu t one 
seed each. If styles are cut off 9 and 10 hours after pollination there are more 
seeds in f rui ts , t ha t is, in a longer time more particles are able to cover the 
distance of 2500 f t , which means that their speed is lower, as the distance is 
the same as before. Speeds of fertile particles of pollen tubes are different, as 
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shown by the table as well. The quickest particles advance at a speed of 310 11 
per hour (2500 /(/8 hours). 
Staining with carmine acetic acid. With increase in the length of pollen 
tube the quant i ty of protoplasm contained by the pollen decreases. By the 
time the length of the pollen tube reaches 1700 /«, the pollen gradually becomes 
empty, and at right angles to the length of the tube diaphragms are produced, 
closing at the back the protoplasm passing forward, t h e n , in vitro, the growth 
of the tube stops. By staining with carmine acetic acid it can be pointed out 
that the vegetative cell is generally in t he tip of the tube , while the fertile 
particle, i.e. the two generat ive cells are located between the middle and the 
first third of the tube, in case of emp ty pollen as well. Thus, the distance 
between the t ip of the increasing pollen t u b e and the fert i le particles advancing 
in the tube is, in the given case, 850 p (1700 /t/2). 
Comparison between in vitro and in vivo results of pollen germination 
suggests t h a t growth velocities of pollen tubes and speeds of fertile particles 
are not identical with the two ways of pollen germination. In vitro the fertile 
particles are not located in the tip of t he increasing pollen tube. Since the 
speed of fertile particles is lower than the growth velocity of pollen tube, 
a difference in pathway occurs between t h e t ip of the increasing pollen t u b e and 
particles in the pollen tube 
is removed a f t e r 
4.30 5 5.30 6 6.30 7 7 .30 8 8 .30 9 9.30 10 
15 15 15 40 45 
1 1 1 18 26 
the fertile particles advancing in the tube , which in our ease, at the given t ime 
is 850 f t . With the length of the part cut off the style, and the distance between 
the tip of the increasing pollen tube and the fertile particles advancing in the 
tube taken into account, fu r ther , by knowing the time with which seeds were 
first found in fruits, in vivo growth velocity of pollen tubes can be calculated. 
The length of the part cut off the style was 2500 f t , the distance between the 
tip of the pollen tube and the fertile particles 850 fi, seeds were found in f ru i ts 
when at least 8 hours had passed from pollination to cu t t ing off part of the 
style. When 850 f t , i.e. the distance between pollen tube t ip and fertile particles 
is added to 2500 f t , i.e. t he length of pa r t cut off the style, and the result is 
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divided by 8, i.e. the number of hours required for fruits to set seed, in vivo 
growth velocity of pollen tubes will be obtained. Operations having been per-
formed, the in vivo growth velocity of pollen tubes is found to be 420 p per hour. 
The comparison between in vi t ro and in vivo growth velocities of pollen tubes 
shows that the average growth velocity of pollen tube is near ly three t imes 
as high in vivo as it is in vi t ro. 
Conclusions 
With the method discussed above in the vivo growth velocity of pollen tubes 
can be determined, provided t h a t fertilization takes place even when the fertile 
particles have barely passed the place of cut t ing . If the s tate when the proto-
plasm containing part of the pollen tube passes the place of cut t ing is conside-
red to be the precondition of fertilization, then the growth velocity of pollen 
tubes will be higher in vivo. Namely, the full length, 1700 p, of the protoplasm 
containing pa r t of the pollen tube should be added to the length of the pa r t 
cut off the style, i.e. 2500 p, and this sum is to he divided by 8, i.e. the number 
of hours required for the protoplasm containing par t of the pollen tube to cover 
the distance of 2500 p. In this case the per hour linear growth velocity of pollen 
tube in vivo is 525 p (2500 p 1700 pj8 hours). There are, however, problems, 
namely 1. does the in vivo growth velocity of pollen tube change in time t he 
same way it does in vitro?, 2. does the distance between t u b e tip and fertile 
particles change in time in v ivo? It is known, further , tha t in the pollen tube 
the vegetative cell is mostly in front followed by the two generative cells. 
Further investigations are to answer the following questions: what happens 
when the place of cutting falls 1. between the vegetative cell and the two 
generative cells, 2. between the two generative cells, 3. behind the two genera-
tive cells, bu t there is still plasm left in the t u b e part cut off. Naturally, these 
cases can be today but chance results, they cannot be either experimentally 
produced or reproduced at present . 
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THE YEARLY DYNAMIC CHANGE 
OF CATALASE ACTIVITY 
IN THE VEGETATIVE PART OF APPLE VARIETIES 
B y 
J . SzALAI 
D E P A R T M E N T OF N U R S E R Y G A R D E N S , U N I V E R S I T Y OF H O R T I C U L T U R E , B U D A P E S T 
W i t h t h e aid of F r e n y ó ' s g a s o m e t r i c a p p a r a t u s c a t a l a s e a c t i v i t y of a p p l e 
v a r i e t i e s h a s been s t u d i e d f o r a l ong t i m e o n t h e f ie ld , in t h e p h l o i c c a m b i u m a n d 
fo l i age l e a v e s , a t d i f f e r e n t p a r t s of t h e d a y . W h e n t h e f o l i a g e l e a v e s a p p e a r , t h e 
a c t i v i t y o f t h e ph lo ic c a m b i u m a n d t h a t o f t h e leaves is h i g h . T h e c a t a l a s e a c t i v i t y 
of t h e l e a v e s is t h e h i g h e s t a t t h e e n d of A u g u s t a n d in t h e e a r l y d a y s of S e p t e m b e r , 
whi le i t is t h e lowes t t o w a r d s t h e e n d of M a y a n d in J u n e . T h e c a t a l a s e a c t i v i t y 
m e a s u r e d i n t h e l eaves a t d i f f e r e n t d a t e s w a s f o u n d d i v e r g e n t in t h e l o w . m i d d l e 
a n d u p p e r l e a v e s . W i t h a g e i n g t h e c a t a l a s e a c t i v i t y g e n e r a l l y d e c r e a s e s i n t h e 
l e aves , o n t h e o t h e r h a n d , i t i n c r e a s e s i n t h e p h l o i c c a m b i u m . W i t h i n t h e v a r i e t i e s 
t h e m i n i m u m c a t a l a s e a c t i v i t y of t h e p h l o i c c a m b i u m was m e a s u r e d in J a n u a r y a n d 
F e b r u a r y , w h i l e t h e m a x i m u m w a s e v i n c e d i n J u l y — A u g u s t . T h e f l u c t u a t i o n b e t w e e n 
m a x i m u m a n d m i n i m u m is 6 — 9 - f o l d . I n t h e c o u r s e of t h e d a y , t h e v a l u e of c a t a l a s e 
a c t i v i t y is t h e l ea s t in t h e m o r n i n g a n d t h e h i g h e s t a t n o o n a n d i n t h e e v e n i n g . O n t h e 
bas i s of t h e i r c a t a l a s e a c t i v i t y t h e v a r i e t i e s c o u l d n o t be s e p a r a t e d f r o m o n e a n o t h e r . 
Introduction 
According to the investigations of G R A C A N I N ( 1 9 2 6 ) , of t he different p lan t 
pa r t s , it is general ly the foliage leaf in which the highest catalase ac t iv i ty is 
measured; only the cotyledon can surpass t h a t value. B U S T I N Z A ( 1 9 3 0 ) f ound 
t he highest ca ta lase activity in the leaf pa renchyma . With in the large-surfaced 
tobacco leaf B A R T A ( 1 9 3 9 ) found tha t t he edge and the a p e x were the mos t 
act ive. On the basis of the measurings of D E L E A N O et al. ( 1 9 3 7 ) catalase ac t iv i ty 
is the highest in the apical leaves. T O S H C H E V I K O V A ( 1 9 5 4 ) a n d co-workers per-
formed catalase activity with the gasometric method and experienced the m a x . 
in early and la te -matur ing co t ton . V A S I L Y E V A ( 1 9 5 6 ) examined the change 
of catalase ac t i v i t y in the leaves developing on the 7 — 9 nodes of the main 
shoot in four d i f ferent vine variet ies . The m a x i m u m was f o u n d in the f lowering 
phase. According to O U J A N - S O U - Z H U ( 1 9 6 3 ) t h e catalase ac t iv i ty in the vine-
stock became less with the decrease of t e m p e r a t u r e ; dur ing winter it reached 
the minimum when tempera tu re was the lowest . With var ie t ies of frost toler-
ance he experienced their catalase ac t iv i ty t o he higher. K O Z M A ( 1 9 6 3 ) m a d e 
invest igat ions on vine varieties f rom May 17 t o June 20. According to his d a t a , 
in each case t h e activity of catalase was t h e highest in t h e lowest leaves and 
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it decreased upw ards in the direction of t he apex . The examina t ions were m a d e 
between 7 - 9, 11 13 a .m. and 1 8 - 2 0 p .m. 
With full knowledge of the above papers we began our own exper i -
mental invest igat ions. 
Material and Method 
Of t h e m a t e r i a l u s e d f o r t h e e x p e r i m e n t s , t h e E M IV. app le h a d been p r o p a g a t e d b y 
e a r t h i n g u p , w h e r e a s J o n a t h a n , S t a r k i n g and G o l d e n Del ic ious w h i c h al l h a v e roo t s of t h e i r 
o w n h a d b e e n p r o p a g a t e d w i t h t h e l a y e r m e t h o d a n d t h e n , i n t h e a u t u m n of 1963 t h e y w e r e 
p l a n t e d in t h e n u r s e r y of t h e M o d e l F a r m of t h e College for H o r t i c u l t u r e and V i t i c u l t u r . 
T h e e x a m i n a t i o n s were m a d e o n t h e shoo t s of t h e s a p l i n g s cut b a c k i n t h e spr ing of 1 9 6 4 , 
a n d e m e r g i n g f r o m n e a r t h e s u r f a c e of t h e soil. 
In o u r e x a m i n a t i o n s FRENYÓ'S (1962) g a s o m e t r i c m e t h o d w a s a p p l i e d . H 2 0 2 of 1 p e r 
c e n t a n d 0 2 f r e e d b y t h e c a t a l a s e e n z y m e w e r e m e a s u r e d in m m 3 , 
In an o t h e r ve r s ion of t h e e x p e r i m e n t s s a m p l e s of the s a m e q u a n t i t y were t a k e n f r o m 
t h e t i s sue of t h e p h l o e m a n d of t h e c a m b i u m . A f t e r h a v i n g r e m o v e d t h e b a r k , a d e t e r m i n e d 
q u a n t i t y of s c r a p e w a s p r e p a r e d b o t h of t h e p h l o e m a n d of t h e c a m b i u m . The n u m b e r of 
r e p e t i t i o n s w a s 12. T h e s a m p l e w a s t a k e n f r o m t h e i n t e r n o d e b e t w e e n t h e 4 5 b u d s r e c k o n e d 
f r o m t h e a p e x . 
F r o m t h e fo l i age - l eaves , t i s s u e slices t a k e n w i t h a c o r k - b o r e r , we re e x a m i n e d . T h e 
jo in t a c t i v i t y of 10 10-slices w a s m e a s u r e d in f i v e r e p e t i t i o n s a n d b y d o i n g so, the i n d i v i d u a l 
d ive rgenc ie s w e r e p r a c t i c a l l y e x c l u d e d . T h e l o w e s t , m i d d l e and u p p e r leaves of t h e s h o o t 
were e x a m i n e d s e p a r a t e l y , s t i l l , in t h i s p a p e r , t h e a v e r a g e va lue of t h e s e is given t h u s , w h i c h 
m a d e us o b t a i n d a t a of t h e w h o l e fol iage. 
D a t a r e f e r r i n g to v a r i e t i e s a n d t o t h e p o i n t s of t i m e are s h o w n i n d i a g r a m s . T h e m e a s u r -
ing of c a t a l a s e a c t i v i t y was p e r f o r m e d in s h a d o w c o r r e s p o n d i n g wi th t l i e cu r r en t t e m p e r a t u r e . 
A d a p t e d f r o m SVÁB (1967) t h e e x t r e m e v a l u e s were a n a l y s e d w i t h the aid of t h e 
D i x o n t e s t . 
T h e c o e f f i c i e n t v a r i a t i o n , CV in e a c h r e p e t i t i o n w a s 14.4 pe r c e n t w i t h the a p p l e M . I V ; 
in t h e case of t h e o w n r o o t e d J o n a t h a n it was 14.4 p e r cen t : w i t h t h e o w n rooted S t a r k i n g , 
t h i s was 14.6 p e r c e n t a n d w i t h t h e al ike G o l d e n Del ic ious , i t w a s 15.7 per cent t a k e n all 
as a y e a r l y a v e r a g e . W h e n m e a s u r i n g » are m a d e in f i e ld , th i s s c a t t e r i n g can be c o n s i d e r e d 
r e a s o n a b l e . 
Results 
The yearly dynamic changes of catalase activity of phloem and of cambium. 
The catalase act ivi ty of t he M. IV. apple sl ightly increased f rom 28 November 
to 18 December 1964, t hen , f rom 18 December to 8 March it was of a b o u t t he 
same value due, most p robab ly , to the p l a n t s being at r es t . From 28 March 
to 4 October an increase can be observed aga in ; from this t ime on the va lue 
decreased cont inuously. The minimum of catalase act ivi ty was in J a n u a r y and 
in February , while its m a x i m u m was in Augus t — September . The value of the 
max imum was eight t imes higher than t h a t of the m i n i m u m . Throughout the 
year , the result of measurings between 8 a .m. and 10 a .m . was, in genera l , 
lower; t h a t of measurings at noon and in t he af ternoon, was higher (Fig . 1). 
The catalase ac t iv i ty of the own roo ted J o n a t h a n , increased f r o m the 
8 December 1964, and then it decreased to 28 December; its value was re la t ive ly 
s teady till 28 March; f rom that, t ime on it began to increase continuously till 
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Fig. 3. C a t a l a s e a c t i v i t y i n t h e p h l o e m c a m b i u m of S t a r k i n g w i t h r o o t s , d u r i n g t h e y e a r 
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Fig. 4. C a t a l a s e a c t i v i t y in t h e p h l o e m c a m b i u m of G o l d e n D e l i c i o u s h a v i n g r o o t s , d u r i n g t h e y e a r 
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4 September. This was followed b y a decrease till the end of vegetat ion. The 
minimum was experienced in J a n u a r y and February, while the max imum was 
recorded in July and August. The maximum became six-fold as much as the 
minimum. In the Jona than , too, t h e catalase act ivi ty measured in t he morning 
till 8—10h was the least , except one or two cases, during the year . With that 
variety at the time of maximum, t h e data obtained at noon were the highest 
(Fig. 2). 
The catalase act ivi ty of the own rooted Starking gradually decreased 
from 28 December to 8 March. T h e n it began slowly to increase till 16 June; 
from t h a t time on t he increase was abrupt , then from 4 October the value 
decreased again. The minimum was observed in January—Februa ry , the 
maximum in August — September. T h e maximum became seven t imes as much 
as the minimum. The catalase ac t iv i ty measured in the morning was lower 
than at noon and in the afternoon, throughout t h e year (Fig. 3). 
The catalase act ivi ty of the own rooted Golden Delicious decreased from 
18 December to 28 December, then it became relatively steady. F r o m 8 March 
it increased gradually till August 25 and then it began to decrease. The mini-
mum was in January — February, t he maximum in J u l y and August. The maxi-
mum became the nine-fold of the min imum. The da ta obtained in t h e morning 
at 8 — 10h are here, too, lower than those measured at 12 —'14h t o 16 —181' 
(Fig. 4). 
Yearly dynamic change of the catalase activity in the leaves. W h e n examin-
ing the foliage leaves, the catalase act ivi ty of the lower, middle and upper 
leaves was measured. In the figures the foliage-activity of the varieties is 
demonstra ted so as to show alsp t he daily change. 
O j r n m + m i n u t a 
650-
600-
Fig. 5. C a t a l a s e ac t iv i ty in t h e fol iage of t h e a p p l e EM IV d u r i n g the v e g e t a t i o n per iod 
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Fig. 8. Cata lase a c t i v i t y in the f o l i a g e of Golden D e l i c i o u s w i th own r o o t s , d u r i n g the v e g e t a -
t ion per iod 
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The catalase ac t iv i ty of the M. IV apple. I t was high at the appearance 
of the leaves (May 7 —17), from this t ime on it was decreasing. The maximum 
became the threefold of the minimum. The low, middle and upper leaves were 
different from one another . At the beginning of vegetat ion the highest activity 
was found in the upper leaves, at midsummer time this could be seen in the 
lowest leaves, while dur ing the au tumn a higher act ivi ty was observed in the 
middle leaves. Except two days of the examination, the catalase act ivi ty 
measured between 8" and 10n a.m. was the least, while the highest was that 
between 1 2 - 1 4 h and 16-18 1 1 (Fig. 5). 
The catalase act ivi ty of the own footed Jona than was the lowest on the 
6th Ju ly ; on the 4th of September it was the highest. The maximum was three 
times more than the min imum. Except two cases, the catalase activity measur-
ed in the morning at 8 — 10 was the lowest while the highest was t h a t estab-
lished between 1 2 - 1 4 h and 1 6 - 1 8 h (Fig. 6). 
The catalase ac t iv i ty of the own rooted Starking was the least on the 
16th of J u n e ; the highest was measured on the 4th September. Here, too, the 
maximum was three t imes more than the minimum. With the exception of 
September 14, the va lue measured in the morning at 8—10 was the lowest, 
those measured between 12—14 and 16 —18 were t he highest (Fig. 7). 
The catalase ac t iv i ty of the own rooted Golden Delicious is high at the 
beginning of vegetation; it decreases in J u n e , increases in July , there is a slight 
decrease in August, while on the 4th of October it was still high. The max imum 
became the double of the minimum. The least value was measured between 
8 and 10 hours a.m., all the others were higher (Fig. 8). 
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CLASSIFICATION OF PROGENY-TESTED BULLS 
By 
A . H O R N , J . D O H Y 
D E P A R T M E N T O F A N I M A L H U S B A N D R Y , U N I V E R S I T Y O F V E T E R I N A R Y S C I E N C E S . B U D A P E S T 
O n t h e resu l t s of p r o g e n y - t e s t s c a r r i e d o u t in D e n m a r k a n d H u n g a r y on f o r t y -
four R e d D a n i s h as well a s f i v e H u n g a r i a n - s p o t t e d X J e r s e y ( F , ) bulls , t he a u t h o r s 
h a v e i n v e s t i g a t e d the q u e s t i o n , w h e t h e r it m a y c h a n g e the o r d e r of sequence a n d if so , 
to w h a t e x t e n t , if the m o s t u n p r o d u c t i v e i n d i v i d u a l s of t h e i r p r o g e n y would u n i f o r m l y 
and p r o p o r t i o n a l l y be s o r t e d o u t a t a n y t i m e ? I t was e s t a b l i s h e d , t h a t to s i f t o u t t h e 
lowest p r o d u c i n g i n d i v i d u a l s w h i c h come to 10, r e s p . 20 per c e n t o f e a c h p rogeny g r o u p , 
is a t a n y t i m e pe rmiss ib l e w i t h o u t losing t h e poss ibi l i ty of i d e n t i f i c a t i o n of h u l l s 
of e x t r e m e l y h igh or p o o r t r a n s m i t t i n g a b i l i t y . 
Introduction 
There arc some dis turbing problems arising constant ly in the effect ive 
ful f i lment of the progeny-tes t ing of hulls. I t is beyond d o u b t that keeping 
those female offsprings, the product iv i ty of which is ex t remely poor, is r a t h e r 
expensive and uneconomical . Nowadays th i s question is of grea t impor tance 
because to establish a modern a n d mechanized dairy-farm se rv ing as progeny-
tes t ing s ta t ion would really ca r ry to the debi t of high i nves tmen t and s inking 
loans of each stall of the cows. The inaugurat ion of modern and mechanized 
technology defini tely requires the rentabi l i ty of the animal production con-
cerned. I t is prohibit ive therefore , to keep the low producing individuals which 
resul ts a considerable loss, even if the progeny-test of the bu l l s under s t u d y 
would otherwise jus t i fy it. 
Material and Method 
F r o m the c o n s i d e r a t i o n a b o v e , t h e ques t ion , a l t h o u g h still u n e l u e i d a t e d , arises a u t o m a t -
i c a l l y : m a y i t c h a n g e t h e c l a s s i f i c a t i o n of bulls t e s t e d a n d if so, to w h a t e x t e n t , if one w o u l d 
in s o m e re spec t l e a v e t h e m o s t u n p r o d u c t i v e i n d i v i d u a l s a m o n g t h e i r p r o g e n i e s u n i f o r m l y 
o u t of c o n s i d e r a t i o n . In o t h e r w o r d s : is it a n y t i m e a l l owab le to le t s u c h animals t o b e 
s i f t e d o u t ? 
T o s t u d y t h i s p r o b l e m e q u a l l y i m p o r t a n t f o r e c o n o m i c a l a n d g e n e t i c reasons , t h e 
f o l l o w i n g e x p e r i m e n t s were ca r r i ed o u t : t h e c h a n g e in c lass i f i ca t ion of f o r t y - f o u r D a n i s h 
R e d b u l l s (15—20 f e m a l e s per b u l l ) p r o g e n y - t e s t e d b y a cen t ra l i zed m e t h o d in D e n m a r k , 
1963 /64 in t h e f o l l o w i n g cases. 
a ) L e a v i n g a s i d e 10 pe r c e n t of t h e mos t u n p r o d u c t i v e i n d i v i d u a l s , o n t h e basis of t h e 
l a c t a t i o n a l m i l k - f a t p r o d u c t i o n (kg ) , 
b ) 20 pe r c e n t , 
c) 30 per c e n t of t h e m . 
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Results 
It was found tha t , in general, t h e r e were no a p p a r e n t changes in the 
classification of bulls giving the highest a n d lowest progeny-tes t resu l t s as 
compared to t he official classification of t h e total group. I n each case t he best 
25 per cent and the poorest 25 per cent of t h e bulls r emained the best or r a t h e r 
the lowest, respectively. 
Al though the classification of t he bul ls has changed in 66 per cent , 
82 per cent and 89 per cent of the cases, t h e deviation f r o m the original classi-
fication was apparent ly low: in average 
a) ± 0 . 4 5 ; b) ± 0 . 6 8 : c) ± 0 . 9 5 number of classification. 
The same study was accomplished based on t he d a t a of the progeny-
groups of t h e R j d a c t a t i n g Hungar ian-spot ted cattle hav ing a 25 percent i le 
Jersey gene-proportion of f ive Hungar ian-spot ted X J e r s e y crossed F j bulls 
as well. The results are in harmony wi th the previous observations for as 
much as: 
I n cases 
Base a) b) J  
b y D a n i 1. I. I. I I . p l a c e 
(n =- 20) ( n = 18) (n = 16) (n 14) 
b y Cinke 11. I I . I I . 1. p lace 
(n = 12) (n - И ) (n = 10) (n = 8) 
b y B á n á t IV. 111. IV. I I I . p l ace 
0> 16) (n = 14) (n = 13) <n = 11) 
by Dicső i n . IV. I I I . IV. p lace 
(n 35) (n = 32) (n = 28) (n 25) 
b y D á v i d V. V. V. V. p l ace 
6 . = 2 5 ) (n = 22) (n = 20) (n = 17) 
h a s been t a k e n . 
T h e classification lias changed in t he instances of 40; о (zero) a n d 80 per 
cent, respectively. The va lues of dev ia t ions proved to he low: in average 
a) ± 0 . 2 0 ; b) ± 0 . 0 0 ; c) ± 0 . 4 0 — number of classification. 
Hence , according t o our present observations, to sort out 10 or 20 per 
cent of t h e lowest p roducing individuals of each progeny-group, is permissible 
at any t ime w ithout losing the possibil i ty of ident if icat ion of bulls of extreme-
ly high or poor t r ansmi t t i ng ability. 
F u r t h e r investigations are planned to establish t h e margin itself, beyond 
which there might be a serious fault caused by the r educ t ion of the number 
of the progeny. 
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EFFECTS OF PLOT SIZE, STAND DENSITY 
AND STATE OF FLOWERING 
ON WILD REES POLLINATING LUCERNE 
B y 
P . B E N E D E K 
L A B O R A T O R Y O F P L A N T P R O T E C T I O N S E R V I C E , B U D A P E S T 
D u r i n g t h e e x a m i n a t i o n s w e h a v e s u c c e e d e d i n d e v e l o p i n g a s u r v e y m e t h o d 
p r o v i d i n g n e a r l y s t a t i c r e s u l t s . E f f e c t s b y t h e i n t e n s i v e m o v i n g of p o l l i n a t o r s were 
n o t e l i m i n a t e d b y e a r l i e r i n v e s t i g a t i o n s . I n th i s c o u n t r y i t is t h i s w h y t h e r e s u l t s of t he 
t w o m e t h o d s d i f f e r , a l t h o u g h t h e y c a n b e c o m p a r e d b y m e a n s of a t a b l e . S m a l l sized 
l u c e r n e f i e l d s s h o w b u t s l i gh t l y h i g h e r a b u n d a n c e in w i l d b e e s t h a n l a rge f i e l d s . I n large 
f i e l d s t h e a m o u n t of spec ies w i t h a s h o r t f l i g h t p e r i o d is l o w e r , whi le a b u n d a n c e of t h e 
o t h e r g r o u p s is s l i g h t l y h i g h e r t h a n o r t h e s a m e as — i n s m a l l l uce rne f i e l d s . I n l u c e r n e 
f i e l d s of t h i c k s t a n d t h e r e a r e f e w e r p o l l i n a t o r s t h a n i n t h i n s t a n d s . A b u n d a n c e of 
t h e g r o u p w i t h a s h o r t f l i gh t p e r i o d h a r d l y shows a n y d i f f e r e n c e whi le t h a t o f o t h e r 
g r o u p s is s i g n i f i c a n t l y l o w e r i n t h i c k s t a n d s . T h e n u m b e r of p o l l i n a t o r s is t h e h i g h e s t 
a t t h e t i m e w h e n l u c e r n e f i e l d s a r e in f u l l b l o s s o m ; t h e a b u n d a n c e of t h e f l i g h t g r o u p s 
is i n c o n n e c t i o n w i t h t h e i n t e n s i t y o f t h e i r f l i g h t . 
Introduction 
Examina t ion of the fertilization condit ions of lucerne called the a t t en t i on 
of researchers to the pollinating insects several decades ago. The a c t i v i t y of 
domestic honey bees was first s tudied. Li te ra ture concerning the role of honey 
bees in pollinating lucerne is highly inconsistent, as t he useful a c t i v i t y of 
honey bees is decisively influenced by t h e ecological conditions. On t h e basis 
of M Ó C Z Á R ' S (1961d) and our own s tudies ( B E N E D E K 1967) it is known t h a t 
the pollination of lucerne depends in H u n g a r y on the act ivi ty of wild bees; 
investigations made by B O J T O S (1966) also suggest t h a t in Hungary domest ic 
honey bees contr ibute to the seed product ion of lucerne only to a small ex t en t 
even under special conditions. 
Following some previous observat ions S T A P E L (1943) was the f i r s t to 
perform detailed studies on wild bees poll inat ing lucerne. Several years la ter 
fur ther basic studies ( L I N S L E Y 1946, Â K E R B E R G — L E S I N S 1949, P O P O V 1951) 
were published. Results of the f irst one-and-a-half decade of invest igat ions 
were summarized by B O H A R T (1957, 1960). As a result of M Ó C Z Á R — B Ö J T Ö S ' S 
(1957) s tudies ( M Ó C Z Á R 1959, 1961a, 1961h, 1961c) in H u n g a r y many deta i l s 
have become clear. Bo th the earlier (see above) and la ter invest igat ions 
( P O P O V 1 9 5 6 , I U G A — S C O B I O L A 1 9 6 0 , P O N O M A R E V A 1 9 6 0 , L E C O M T E — T I R G A R I 
1965, S O L I N A S — B I N 1965 etc.) were a imed a t studying t h e composition and 
number of pollinator populat ions as well as the activity of pollinators. T h e 
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authors conducted the i r investigations in some lucerne fields only, therefore 
repor ts on the relation of the structure and abundance of the pollinator popula-
tion to the agronomical factors are very infrequent informing only in terms 
of observations (e.g. M Ó C Z Á R — B Ö J T Ö S 1957). 
On the basis of preliminary surveys made in 1966 and results of earlier 
researches the P l an t Protection Service carried o u t extensive investigations 
f rom 1967, which were aimed mainly a t studying problems left open by earlier 
researches. To achieve the aim was enabled by se t t ing the pollinators in groups 
which were nearly uniform biologically ( B E N E D E K 1968a) and by the high 
n u m b e r of lucerne f ie lds and their testings. Author is indebted to four entomo-
logists: J . Koinlódi (Tarhos), L. B á n k (Mikepércs), P . Andrásfalvy (Budapest) 
and E . Wilhelm (Győr) who took par t in the investigations and to Mrs. P. 
Benedek for helping him in his work. 
Material and Method 
In the c o u r s e o f i n v e s t i g a t i o n s c a r r i e d o u t in f o u r c o u n t i e s of t h e H u n g a r i a n G r e a t 
P l a i n ( P e s t , S z o l n o k . H a j d ú and B é k é s ) , a s m u c h as 5 7 7 1 w i l d bees h a v e b e e n co l lec ted a n d 
r e c o r d e d r e s p e c t i v e l y i n l u c e r n e f i e ld s a n d 103 su rveys w e r e m a d e in t h e l o c a t i o n of 93 v i l l ages . 
T h e t o t a l acreage of l u c e r n e f ie lds v i s i t e d d u r i n g t h e i n v e s t i g a t i o n s was 2455 h a w h i c h is a b o u t 
1 /5 o f t h e t o t a l a c r e a g e of lucerne s o w n f o r seed p r o d u c t i o n i n t h e c o u n t i e s s t u d i e d . T h e t o t a l 
a c r e a g e of s t r ips of l a n d s u r v e y e d i n t h e s t u d i e d l u c e r n e f i e l d s was 24 515 m 2 . 
Method of surveying. In o r d e r t o a c h i e v e t h e a i m s s u c h a m e t h o d h a d to be c h o s e n 
w h i c h m a k e s p o s s i b l e t h e c a l c u l a t i o n o f s t a t i c r e su l t s a n d s i m u l t a n e o u s d e t e r m i n a t i o n of t h e 
n u m b e r and s p e c i f i c c o m p o s i t i o n of a p o l l i n a t o r p o p u l a t i o n . D u r i n g o u r w o r k w e e n d e a v o u r e d 
t o m a k e as m a n y s u r v e y s as p o s s i b l e — in u n i f o r m r e g i o n a l d i s t r i b u t i o n a s f a r as i t w a s 
p o s s i b l e . 
A m o n g t h e m e t h o d s u sed in s t u d y i n g wild b e e s p o l l i n a t i n g l u c e r n e (LECOMTE 1962) , 
t h e l a n d s t r ip s u r v e y p r o v e d to be t h e m o s t su i t ab l e . T h i s m e t h o d has b e e n e l a b o r a t e d oil t h e 
b a s i s of p r e l i m i n a r y s t u d i e s p e r f o r m e d i n 1966 a n d t e s t e d i n 21 lucerne f i e l d s of n o r t h - w e s t e r n 
H u n g a r y . This m e t h o d is called s i m p l e s t r i p - m e t h o d . 
A s t e a d y , s l o w a d v a n c e m e n t i s t h e m o s t i m p o r t a n t c o n d i t i o n of o u r m e t h o d . S p e e d 
w a s d e t e r m i n e d i n 1 0 m / s e c , i .e. 600 m / h o u r c o v e r e d b y t h e s u r v e y o r w h o m a d e r e c o r d i n g s . 
N a m e l y , i n f o r m a t i o n a l s t u d i e s s u g g e s t t h a t th is s p e e d i s l o w e n o u g h t o p r e v e n t a t r a i n e d e y e 
f r o m miss ing e v e n o n e single wild b e e . I n a d d i t i o n , t h i s s p e e d was f o u n d n o t t o d i s t u r b t l i e 
a c t i v i t y of wild b e e s . Whi l e a d v a n c i n g we w a t c h e d t h e l u c e r n e f i e ld b y l o o k i n g f o r w a r d i n 
a n ang le of 45° , t h u s — a c c o r d i n g t o o u r m e a s u r e m e n t s — a 50 c m w i d e s t r i p was k e p t i n 
s i g h t . W i t h a q u i c k a n d sure m o v e m e n t t h e s u r v e y o r c o l l e c t e d t h e wi ld b e e s f o u n d in o r 
f l y i n g in to — t h e s t r i p w i t h a b u t t e r f l y n e t , whi le k e e p i n g a n eye on t h e s t r i p of l a n d s u r v e y e d 
t o b e able to n o t i c e t h e wild bees t h a t m i g h t h a v e b e e n s t a r t e d . W i t h t h e n e c e s s a r y p r a c t i c e 
o b t a i n e d at l e a s t t h e g e n u s of w i l d b e e s can be r e c o g n i z e d even whi l e f l y i n g . T h e f e w b e e s 
w e could n o t c a t c h w e r e r e c o r d e d a n d a d d e d to t h e r e s u l t . Wi ld bees a r e d i s t r i b u t e d r a t h e r 
e v e n l y on t h e a r e a , t h i s is w h y — a c c o r d i n g to o u r o b s e r v a t i o n s — t h e i r a c t i v i t y w a s n o t 
d i s t u r b e d even b y t h e co l lec t ing of t h e s p e c i m e n s f a l l i n g i n t o t h e s u r v e y o r ' s h a n d . T h e s u r -
v e y o r s should b e w e l l t r a i n e d c o l l e c t o r s ; i t is an i m p o r t a n t bas ic p r i n c i p l e of t h i s m e t h o d . 
I n o rder to o b t a i n t h e r e q u i r e d p r a c t i c e , f r o m t h e b e g i n n i n g of s p r i n g w e spen t a t l e a s t 
o n e d a y a w e e k i n co l l ec t i ng wild b e e s . In t h e c o u r s e o f o u r i n v e s t i g a t i o n s a n a r e a of 3 0 0 m 2  
— t h o u g h s o m e t i m e s on ly 150 m 2 — w a s u s u a l l y s u r v e y e d in e a c h l u c e r n e f i e ld . E s s e n t i a l 
d a t a were r e c o r d e d o n shee t s p r e p a r e d ( s tenc i l l ed) i n a d v a n c e . 
Method of evaluation. T h e c o l l e c t e d m a t e r i a l h a s b e e n i d e n t i f i e d b y t h e a u t h o r , h o w e v e r , 
t h e l ist of s p e c i e s i s g o i n g to be p u b l i s h e d in a n o t h e r p a p e r of us . T h e p r e s e n t p a p e r — i n s t e a d 
o f g iv ing the n a m e s o f species — d e a l s w i t h f l i g h t - g r o u p s e s t a b l i s h e d b y t h e a u t h o r (BENEDEK 
1968). N a m e l y , a l o n g l ist of s p e c i e s n a m e s r e n d e r s t h e r e c o g n i t i o n of c o r r e l a t i o n s v e r y d i f f i c u l t , 
o r even i m p o s s i b l e , whi le f l i g h t g r o u p s m a k e t h e m e a s y t o u n d e r s t a n d . 
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All s u r v e y s m a d e in l u c e r n e f i e l d s were g r o u p e d acco rd ing t o p r e d e t e r m i n e d a s p e c t s 
on t h e bas is of d a t a recorded o n t h e s p o t . E a c h s u r v e y could b e p l a c e d i n t o one of t h e g r o u p s . 
D a t a of l u c e r n e f i e l d s p laced i n t o t h e s a m e g r o u p w e r e averaged b y u s i n g we igh ted m e a n s . 
I n s o m e cases w h e n a g roup i n c l u d e d only a c o u p l e of surveys , d a t a w e r e not e v a l u a t e d . 
O n t h e bas i s of d a t a o b t a i n e d in o u r i n v e s t i g a t i o n s t h e p e r c e n t a g e p r o p o r t i o n a n d a m o u n t s p e r h a 
of f l i g h t - g r o u p s h a v e been c a l c u l a t e d . 
T h e n u m b e r p e r un i t a r ea of w i ld bees p o l l i n a t i n g lucerne is i n f l u e n c e d b y a g r e a t m a n y 
f a c t o r s of w h i c h o n l y some of t h e m o s t i m p o r t a n t o n e s are cons ide red in o u r p re sen t p a p e r . 
O w i n g t o t h e g r e a t n u m b e r a n d h i g h v a r i a b i l i t y of a c t i v e c o m p o n e n t s , s t a t i s t i c a l t r i a l s m a d e 
in r e l a t i o n t o t h e i nd iv idua l c o m p o n e n t s showed f e w s ign i f i can t d i f f e r e n c e s in case of p = 5 
pe r c e n t , t h e r e f o r e s t a t i s t i ca l v a l u e s a r e n o t given i n t h e fol lowing t a b l e s . I n o u r case, h o w e v e r , 
d u e t o w h a t w a s sa id before , a lso t e n d e n c y - l i k e c o r r e l a t i o n s r e l a t i ve t o t h e i n d i v i d u a l c o m -
p o n e n t s can b e e v a l u a t e d . This is a c c e p t a b l e b e c a u s e r e s u l t s of i n v e s t i g a t i o n s m a d e s e p a r a t e l y 
b y a n u m b e r of s u r v e y o r s in d i f f e r e n t r eg ions ( c o u n t i e s ) of the c o u n t r y w i t h t h e same m e t h o d 
s h o w i d e n t i c a l t e n d e n c i e s . T h e s t a t i s t i c a l re l iab i l i ty c o u l d h a v e been i n c r e a s e d by r a i s i ng t h e 
n u m b e r of s u r v e y s , w h i c h is, h o w e v e r , n o t feas ib le i n o u r case. E v e n s o , t h e n u m b e r of o u r 
s u r v e y s (103) e x c e e d s those m a d e b y o t h e r s . T h e i n v e s t i g a t i o n s h a v e b e e n going on b o t h i n 
1968 a n d 1969, b u t t h e w h e a t h e r c o n d i t i o n s d u r i n g t h e s u r v e y had b e e n u n i f o r m l y a d v a n t a -
geous in 1967 o n l y ; t he re fo re , o n l y t h e 1967 d a t a h a v e n o t been i n f l u e n c e d decis ively. T h i s 
is w h y on ly t h i s y e a r ' s d a t a m a d e r e l i a b l e c o n c l u s i o n s possible c o n c e r n i n g t h e p h e n o m e n a 
d e a l t w i t h b e l o w . 
Methodological considerations. I n o r d e r to e l i m i n a t e t h e t ime f a c t o r i t w o u l d be t h e o r e t -
ica l ly t h e b e s t t o b e ab le to c o u n t t h e wi ld bees in a g i v e n area a t a s i n g l e m o m e n t . I t i s . 
h o w e v e r , i m p o s s i b l e w i t h su r faces l a r g e r t h a n 0.5 m'-. S t i l l , t he single s t r i p - m e t h o d is c lo se 
t o o p t i m u m c o n d i t i o n s , since p a r t s of t h e a r e a were w a t c h e d for a s ingle m o m e n t each ; s u b -
s e q u e n t p a r t s of t h e a r e a were o b s e r v e d in s u b s e q u e n t m o m e n t s . The a c t i v i t y of wild bees d o e s 
Table 1 
Comparison of Móezár's strip-method to the simple strip-method 
Place and time 
of invest igat ions. 
1967 
Simple s tr ip 
method 
N u m b e r of bees 
per ha 
Móezár 's strip 
method 
N u m b e r of bees 
per ha 
M ó e z á r ' s s t r ip 
m e t h o d in the 
p e r c e n t of the 
s i m p l e s t r ip 
m e t h o d 
B á r á n d , J u l y 31 
B ő s á r k á n y , J u l y 24. . 
Szany , J u l y 25 
É r d , J u l y 31 
K e v e r m e s , A u g u s t 2. 
Ceglédbercel , J u l y 14. 
K a m u t , J u l y 21. 
N a g y s z é n á s , A u g u s t 9, 
K a r t a l , A u g u s t 1. 
Ü j r ó n a f ő , J u l y 18. 
H a j d ú n á n á s , J u l y 27. 
Csorvás, A u g u s t 9. . . 
Vész tő , J u l y 27 
Osli, J u l y 31 
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n o t v i r tua l ly c h a n g e within n a r r o w l imi t s of t i m e (BENEDEK 1967) , t h u s our m e t h o d is 
n e a r l y i den t i ca l i n i t s logics w i t h t h e t o t a l a rea b e i n g obse rved in a s i n g l e m o m e n t . D u e t o 
w h a t h a v e b e e n s a i d o u r m e t h o d p r o v i d e s a n e a r l y s t a t i c resu l t . 
In t h e i r s t u d i e s p e r f o r m e d i n H u n g a r y MÓCZÁR—BŐJTÖS ( 1 9 5 7 ) a n d MÓCZÁR ( 1 9 6 1 c ) 
u s e d a m e t h o d ( s u b s e q u e n t l y c a l l e d Móczár ' s s t r i p - m e t h o d ) d i f f e r e n t f r o m t h a t d e s c r i b e d 
a b o v e . By p a s s i n g a long the d i a g o n a l of a lucerne f i e l d t h e y m a r k e d o u t t e n pa t ches of 10 m-
e a c h by m e a n s of t w o 10 m l o n g s t r i n g s m a r k e d a t e v e r y m e t e r a n d 4 s t a k e s , and w h i l e 
w a t c h i n g e a c h l r a ! s q u a r e for 30 s e c o n d s — r e c o r d e d t h e n u m b e r of w i l d bees found t h e r e a n d 
f l y i n g in. I n o u r op in ion , h o w e v e r , t h e 30 second i n t e r v a l is too l o n g f o r ob t a in ing a s t a t i c 
r e s u l t wi th i n s e c t s m o v i n g so q u i c k l y . This is w h y r e s u l t s of t h e t w o m e t h o d s canno t b e c o n -
s i d e r e d i d e n t i t a l . 
In o r d e r t o c rea te the c o n d i t i o n s of a p o s s i b l e c o m p a r i s o n i n v e s t i g a t i o n s h a v e b e e n 
c a r r i e d ou t b y u s i n g bo th m e t h o d s in a n u m b e r of l uce rne f i e lds i n d i f f e r e n t reg ions of t h e 
c o u n t r y (Tab l e 1). T h e d a t a s h o w t h a t in case of a l ow n u m b e r of w i l d bees the d e v i a t i o n 
is u n i m p o r t a n t , w i t h a h ighe r n u m b e r of wild b e e s i t increases s i g n i f i c a n t l y , t h e n s l i g h t l y 
dec reases a g a i n (Tab l e 1). As A r e s u l t of his s u r v e y s m a d e in 10 d i f f e r e n t regions MÓCZÁR 
(1961c) f o u n d a n ave rage of 4 .2 w i l d bees per 10 m 2 , wh ich m e a n s a n a b u n d a n c e of 4 2 0 0 / h a . 
Accord ing t o T a b l e 1 th i s c o r r e s p o n d s to a b o u t 1800/ha , w h e n t h e s imple s t r i p - m e t h o d 
is used . 
The r e l i a b i l i t y of the s i m p l e s t r i p - m e t h o d is p r o v e d by t h e f a c t t h a t , w hile in M ó c z á r ' s 
s t r i p - m e t h o d t h e t i m e of w a t c h i n g a piece of f i e l d is m u c h l o n g e r t h a n in the s i m p l e s t r i p -
m e t h o d , t h e d i f f e r e n c e o r i g i n a t i n g f r o m the c o n s t a n t mov ing of b e e s i.e. s t a t i c r e q u i r e -
m e n t s are n o t b e i n g met — r e s u l t s i n values w h i c h a re only a b o u t t w i c e as h igh ( T a b l e 1). 
T h u s , in t h e s i m p l e s t r i p - m e t h o d t i m e of w a t c h i n g a piece of l a n d is so short t h a t t h e e r ro r 
g iven by t h e c o n s t a n t m o v i n g o f bees can be v i r t u a l l y neg lec ted . 
Results 
Relation of the size of plots to the number of pollinators per ha and to the 
composition of population. Indeed, the resul ts of our investigations show (Table 
2) tha t t he abundance of wild bees is h igher in small plots t h a n in large ones, but 
the difference is somewhat smaller t h a n has been suggested by t he results 
of seed product ion and theoretical considerations. Th i s implies t h a t among 
the fac tors causing the low seed product ion observed in large plots t h e r e are 
some ve ry important ones beyond the decreased a b u n d a n c e of wild bees — 
at least in the Hungar ian Great Plain. 
T h e proportion a n d amount of t he group with a shor t flight per iod show 
a tendency decreasing w i th the increase in the size of plots (Table 3), despite 
that these insects m a k e their nests in lucerne f ields ( B E N E D E K 1968a). The 
Table 2 
Relation of the size of plot to the number of pollinators per ha 
P l o t size 
Szolnok Békés Hajdú P e s t 
ha 
X n n 
-X n X n 
1 - 3 2 7 4 3 6 1 1836 4 1 
3 - 1 7 2222 13 1465 10 1606 13 1509 7 
17 — 35 2027 7 1347 8 1572 7 1105 11 
35 < 1809 10 1 l 1 
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Table 3 
Relalio n of plot size to the percentage proportion and number of flight-groups per ha 
Plot 
Szolnok Békés H a j d ú Pes t 
Flight group size 
ha % wild bee/ha % 
wild 





Spec ies of shor t f l i g h t 
pe r iod 
1 - 3 
3 - 1 7 
6 6 
5 1 
1 8 1 0 
1 1 3 3 4 0 5 8 6 
5 6 
2 1 
1 0 2 8 
3 3 7 4 3 6 4 7 
1 7 - 3 5 5 1 1 0 3 0 3 7 4 9 8 1 5 2 3 5 6 0 6 6 3 
3 5 < 4 8 6 8 9 
Spec ies of m e d i u m 
f l i g h t period 
1 3 








3 6 2 3 0 
1 7 - 3 5 4 8 1 6 8 1 5 9 0 3 3 3 
3 5 < 2 3 6 
B i v o l t i n e species of 
long f l ight period 
1 3 
3 1 7 
2 7 
4 4 
7 4 0 
9 9 7 4 8 7 0 3 
1 5 
5 7 
2 7 5 
9 1 5 5 0 7 5 4 
1 7 - 3 5 4 2 8 0 8 5 1 6 8 6 7 4 1 1 7 3 3 6 3 9 7 
3 5 < 4 8 8 6 4 
C o n t i n u o u s l y m u l t i p l y -
i n g species of long 
f l i g h t per iod 
1 3 
3 - 1 7 
1 7 - 3 5 
















4 7 8 






decrease is presumably connected with the regular insecticide-treatment of 
the large plots, even at time of inflorescence, while small plots are treated less 
f requent ly . Thus, insecticides, even those sparing the honey bees, destroy the 
wild ones ( B E N E D E K 1968a). 
According to the majority of the data of Table 3 the number of pollina-
tors with a medium flight period shows a slightly increasing tendency with 
the increase in plot size. Some d a t a , however, do not show this tendency, thus 
proving that there is hut a slight relationship between the abundance of species 
of medium flight period and the size of plots. 
Bivoltine species with a long f l ight period do not show any close relation 
to the size of plots (Table 3). Some data show, however, a slight increase in 
number as a result of an increase in the size of plots. 
The number of the continuously multiplying wild bees with a long flight 
period shows a decreasing tendency wi th the increase in plot size (Table 3). This 
is due to the well-known fact that the species " B o m b u s " prefer red clover and 
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in Hungary also Labiatae, Compositae and Horaginaceae to lucerne ( B E N E -
DEK, nonpublished). The above plants are available to the species Bom bus 
even at the flowering time of lucerne and thus exert a strong competitor effect . 
At the same time — according to our observations — these species usually 
frequent the outer parts of lucerne fields. This can he observed in large plots 
too, hence their number per ha is higher in smaller plots than in large lucerne 
fields. 
Effect of the planting density on the number of pollinators per ha and on the 
composition of the population. In the counties of Békés and Pest every plot exam-
ined was of the same pi anting density — except for one or two lucerne fields 
— therefore data cannot be evaluated here. However, on the basis of data 
obtained in the counties of Szolnok and Ha jdú some conclusions can be drawn. 
Da ta of Table 4 show that the n u m b e r of wild bees is relatively low in 
dense stands* and high in rare ones, t h a t is, rare stands are favourable to 
pollinators. 
Abundance of short flight pollinators nesting in lucerne fields does not 
show any relation to the planting densi ty; other pollinator groups, however, 
are present in a lower number in dense stands than in rare ones. These bees do 
not feed exclusively on lucerne, thus , when the conditions are not favourable 
they f requent the lucerne fields in a lower number. In lucerne fields of rare stand 
the flowers are more easily available for wild bees and, as not only the upper-
most flowers can he frequented, a higher number of pollinators are supposed 
to cont r ibute to unproportionally higher yields. 
T a b l e 4 
Relation of the planting density of lucerne to the number of pollinators per ha 
and percentage proportion and amount of flight groups 
C o u n t y S tand 
Wild bee/ha 
Species 
of s h o r t 
f l igh t 
pe r iod 
Species 
of m e d i u m 
fl ight period 
Bivol t ine 
species of long 
f l ight per iod 
Cont inuous ly 
mul t ip ly ing 
species of long 
f l igh t period 
X n % 
wild bee 
p e r h a 
% wild bee 
per ha 
% wild bee 
per ha 
/о wild bee 
per ha 
Szo lnok dense 1528 14 59 915 6 91 33 492 2 30 
ra re 2556 22 49 1328 2 52 45 1172 4 104 
H a j d ú dense 1153 12 27 301 3 33 55 647 15 172 
ra re 2048 15 19 388 3 61 61 1231 18 368 
* Luce rne f i e ld s a r e cons ide red t o b e of t h i c k s t a n d w h e n t h e soi l s u r f a c e is comple t e ly 
s h a d e d b y p l a n t s ; in t h i n l u c e r n e f i e l d s , o n t h e c o n t r a r y , t h e p l a n t s do n o t c o m p l e t e l y cover 
t h e g r o u n d . Our i n v e s t i g a t i o n s were c a r r i e d o u t in l u c e r n e f i e l d s s o w n o r i g i n a l l y in c losely 
s p a c e d rows . 
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Relation of the state of inflorescence to the number of pollinators per ha and 
to the composition of the population. In the county of Békés plots in full blossom 
were examined only, therefore da ta cannot be evaluated here; but data 
obtained in the counties of Szolnok, Hajdú and Pest are suitable for conclu-
sions to be drawn. 
In the three counties studied the lucerne fields were made flower at 




1 1 1  
July August 
Fig. I. F lower ing t i m e of l uce rne f ie lds in 1967 in t h e c o u n t i e s of P P e s t , S Szo lnok , 
H H a j d ú 
from the middle of J u l y to mid August and in Ha jdú between the end of July 
and the end of August . 
Abundance per ha of all of the pollinators (Table 5) is the highest when 
lucerne fields are in full blossom:* at the beginning of flowering it is somewhat 
lower than at the end. 
Early July is the time when mass activity of pollinators of short flight 
period begins; their f l ight culminates in the middle of Ju ly ( B E N E D E K 1968a) 
and from tha t time on their number decreases. Their number was the highest 
when lucerne fields were in full blossom (Table 6), only the data of t he county 
of Pest show different trends due to an earlier flowering compared to the 
counties of Szolnok and Hajdú . Species with a short f l ight period were present 
always in a lower number at the beginning of flowering than at the t ime of full 
blossom. At the end of flowering their abundance depends on the t ime of 
flowering. In lucerne fields with early inflorescence (flowering is finished by 
Table 5 
Relation of the number of pollinators per ha to the state of flowering 
S l a t e of flowering; 
Szolnok H a j d ú Pest 
1 : 1 n X n * n 
B e g i n n i n g of f l o w e r i n g . . 1 6 3 0 4 1 1 3 0 5 4 8 8 2 
Ful l b lossom  2 3 0 5 2 9 1 7 2 3 1 7 1 3 5 8 1 6 
E n d of f lower ing  1 5 0 0 3 1 4 0 6 5 1 3 3 6 о 
* L u c e r n e f ie lds were c o n s i d e r e d to be in fu l l b lo s som w h e n a t leas t 30 per c e n t of t h e 
f lowers were a l r e a d y or s t i l l f lower ing . 
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Table 6 
Relation of the state of flowering to the percentage proportion 
and number of flight-groups per ha 
Szolnok l l a j d ú Pest 
F l i g h t group S t a t e of flowering 







S p e c i e s of short 
f l i g h t p e r i o d 
B e g i n n i n g of f lower ing 













E n d of f l ower ing 34 548 17 240 50 668 
S p . of m e d i u m 
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E n d of f lower ing 0 0 3 42 1 13 
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E n d of f lower ing 60 923 65 910 4 8 642 
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the middle of Ju ly ) they may be present in a higher number at t he end of flower-
ing than at the t ime of full blossom. Thus their proportion and abundance is 
in connection wi th the intensity of their f l ight . 
The fl ight intensity of species of medium flight period gradually decreases 
wi th the progress of flowering, since their f l ight is finished by mid August 
( B E N E D E K 1968a). However the odour of lucerne fields is less a t the beginning 
of flowering and , since it is not here that these species make their nests, their 
number is the highest when lucerne fields are in full blossom. 
The second generation of bivoltine species with a long f l ight period takes 
par t in the pollination of lucerne; these pollinators appear in a great number in 
J u l y and their act ivi ty increases till the beginning of August ( B E N E D E K 1968a). 
Their abundance is higher when lucerne fields are in full blossom than at the 
beginning of flowering, but the i r number is the highest at the end of flower-
ing. Thus, their number depends on the intensity of their f l ight . 
The flight of continuously multiplying pollinators of long flight period is 
nearly of the same intensity during the whole period of lucerne flowering 
( B E N E D E K 1968a). Increased odour seems to have only a moderate effect on 
them owing to the high degree of polytropism they possess (see above), hence 
their number though the highest at the t ime of full blossom shows hut 
a slight connection with the s ta te of flowering. 
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Conclusions 
The a b u n d a n c e of poll inators shows a decreasing tendency with the increase 
in plot size; t he re are, however, o ther factors too which play an impor tan t role 
in producing t h e relatively low yields of large plots. It seems to be necessary 
to develop a p lo t size of a b o u t 15 ha and to reveal and improve the o ther 
f ac to r s . Rare s t a n d s of lucerne are favourable to wild bees. Therefore, in order 
to exert a beneficial effect on t h e abundance of wild bees, conditions under 
which plants develop primarily f rom a generat ive point of view, thus forming 
a ra re stand — should be created in lucerne fields for seed product ion . It seems 
to be reasonable to sow seed lucerne at a double row spacing instead of the 
usual 12 cm. F r o m the point of v iew of species wi th a short f l ight period nest-
ing in lucerne f ie lds , hoed lucerne fields do not seem to be favourable , as long 
as weed control ha s to be carried ou t mechanically. The number of pollinators is 
t he highest at t h e time when lucerne fields are in full blossom; the abundance 
of t h e individual groups depends, however, on t he intensity of f l ight . There-
fore it is necessary to adjust t he t ime of f lowering to the f l ight period of t he 
m u s t abundan t f l igh t group. 
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ON THE ASH-COMPONENTS OF LIGNEOUS 
AND HERBACEOUS PLANTS GROWN 
ON ACIDIC PRIMARY ROCKS 
AND ON LAITA-LIME RASE ROCK 
By 
G Y . T Ö L G Y E S I , I . C S A P O D Y , L . B E N C Z E 
U N I V E R S I T Y O F V E T E R I N A R Y S C I E N C E S , B U D A P E S T ; 
S T U D Y F O R E S T R Y , S C H O O L O F F O R E S T R Y A N D W O O D I N D U S T R Y , S O P R O N 
A u t h o r s h a v e s t u d i e d t h e m i n e r a l c o m p o s i t i o n of f o r e s t p l a n t s o r i g i n a t i n g 
f r o m t w o a r e a s n o t be ing i n f a r d i s t a n c e f r o m e a c h o t h e r . T h e y h a v e e s t a b l i s h e d t h a t 
t h e a n a l y s i s o f p l a n t s g r o w n o n s o u r a n d — m o r e o r less — p o d s o l i c soi ls g e t t i n g f o r m e d 
on t h e p r a e p e r m gneiss a n d m i c a s la te b a s e r o c k of t he S o p r o n m o u n t a i n o u s r e g i o n , 
i n d i c a t e s m a i n l y t o t h e e a s y u p t a k e of p o t a s s i u m , p h o s p h o r , i r o n , m a n g a n e s e , z i n c 
a n d c o p p e r . O n t h e o t h e r h a n d , in t h e r e n d z i n a a n d R a m a n n - b r o w n soi ls f o r m e d o n t h e 
L a i t a i c u m l i m e a n d s a n d b e i n g of sea or ig in , i t i s t h e ca l c ium a n d m o l y b d e n u m c o n t e n t 
of t h e p l a n t s t h a t i n d i c a t e t h e f a v o u r a b l e p o s s i b i l i t i e s fo r t h e u p t a k e of t he se e l e m e n t s . 
A u t h o r s m e n t i o n t h e c o n s i d e r a t i o n s to be r e s p e c t e d b y t h e g a m e - m a n a g e m e n t of t h e 
reg ion . T h e y ca l l t h e a t t e n t i o n t o t h e d i s a d v a n t a g e o u s l y h i g h C a / P a n d to t h e t o o 
low Cu/Mo r a t i o in t h e p l a n t s o f t h e L a i t a i c u m . B e s i d e s , t h e a b s o l u t e q u a n t i t y of m a n -
ganese a n d c o p p e r does n o t r e a c h t h e o p t i m u m l e v e l r e q u i r e d i n t h e f o d d e r of h e r b i -
v o r o u s a n i m a l s . 
Introduction 
In recent years quite a series of publ icat ions have been issued in which 
the more i m p o r t a n t mineral composit ions, inc luding also t he microelements, 
of the wild and cul t ivated p l a n t s grown in t h i s country, h a v e been wri t ten 
about in connection with about 1000 species ( T Ö L G Y E S I et al. 1962, 1965a, b, с, 
d, 1966a, b). As a result of invest igat ions t h e anorganic components have 
obtained also a cer ta in chemotaxonomic mean ing . The phylogenetic connec-
t ion, the morphological relat ionship of plants a re reflected considerably in t h e 
similarity of the composit ion of t he elements. As examples t h e zinc-accumula-
t ion ability of t h e Salicaceae and the regularily high copper content of t he 
Solanaceae should be ment ioned. These proper t ies are relat ively permanent . 
Viz., on whatever k ind of soils, acacia and black pine may be grown near each 
o ther , it is always t he acacia t h a t contains more copper . Similarly, out of t he 
beech trees and ash trees, on the same soil, it is a lways the beech t h a t takes up 
more manganese. These s ta tements do not preclude the possibility for the same 
species to build in i t s organism anorganic subs tances in considerably different 
quant i t ies when grown at d i f ferent sites and in different t imes. The material 
of this paper has b e e n compiled on the basis of plant-samples gathered from 
two sites of d i f fe ren t characters. 
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Material and Method 
I n t h e e n v i r o n m e n t of S o p r o n 70 p l a n t s a m p l e s were co l lec ted f r o m two reg ions h a v i n g 
been well m a r k e d off c o n c e r n i n g b o t h p l a n t g e o g r a p h y and p e d o l o g y . 
1. O n t h e p r a e p e r m gne i s s a n d mica s la te b a s e r o c k of t h e S o p r o n m o u n t a i n o u s d i s t r i c t 
t h e r e p r e v a i l h i g h l y acidic n o n - p o d s o l i c , podso l i c , p s e u d o - g l a i c a n d b r o w n fores t so i l s w i t h 
c lay w a s h e d in t h e m . T h e a r e a is of suba lp ine c l i m a t e , a m o u n t a i n r a n g e of m e d i u m h e i g h t 
c h a r a c t e r . U n d e r c o n d i t i o n s of 7 1 4 m m y e a r l y p r e c i p i t a t i o n h a v i n g a m e d i u m t e m p e r a t u r e 
of 8 .0—8.5 ° C a n d 80 per c e n t a v e r a g e r e l a t i ve m o i s t u r e c o n t e n t , t h ree - l eve l l ed , h i g h l y e lu -
v i a t e d soils g o t f o r m e d . T h e r e g i o n be longs to t h e C e t i c u m f lo r a d i s t r i c t of the N o r i c u m f l o r a -
r a n g e . T h e p l a c e s of o c c u r r e n c e a r e : Váris , D e á k k ú t , F á b e r r é t , T a c s i - t r e n c h , D a l o s h e g y , 
B r e n n b e r g , H e r m e s d o m b a n d A s z t a l f ő . 
2. T h e soi l of t h e L a i t a i c u m s i t u a t e d n o r t h - n o r t h e a s t f r o m S o p r o n , consis ts of L a i t a -
l i m e s t o n e a n d s a n d on w h i c h t h e r e deve loped , f i r s t of all, a t w o - l e v e l l e d r endz ina a n d h u m u s 
c a r b o n a t e soi l as well as a t h r ee - l eve l l ed R a m a n n b r o w n f o r e s t soi l . T h e p r o v e n a n c e s a re 
r e p r e s e n t e d b y t h e fo res t s of S z á r h a l o m and D u d l e s z . T h e s l igh t ly s l o p i n g liilly r e g i o n h a s a 
y e a r l y p r e c i p i t a t i o n of 668 m m ; t h e m e a n t e m p e r a t u r e is 9 . 5 — 1 0 . 0 ° C , whi le t h e a v e r a g e 
h u m i d i t y a m o u n t s to 67 p e r c e n t . F r o m t h e p o i n t of view of g e o b o t a n y , it b e l o n g s t o t h e 
L a i t a i c u m f l o r a - d i s t r i c t of t h e P r a e n o r i c u m f l o r a r eg ion . 
O n t h e gneiss b a s e - r o c k t h e p l a n t s h a v e b e e n col lected f r o m t h e fo l l owing p h y t o -
cenoses: Calluno-Genistetum, Castaneo-Quercetum, Deschampsio-Fagetum luzuletosum, Luzulo-
Querco-Carpinetum luzuletosum, Melitti-Fagetum asperuletosum, Melitti-Fagetum caricetosum 
pilosae. T h e p h y t o c e n o s e s of t h e l imes tone f u n d a m e n t a l rock a r e : Cerasetum fruticosae. Quer-
cetum petraeae-cerris, Quercetum pubescenti-cerris. O n b o t h p r o v e n a n c e s there o c c u r r e d t h e 
a s soc ia t ion of Querco petraeae-Caepinetum. 
T h e coo l e r , w e t t e r a n d m o r e acidic soi ls of t h e Sopron m o u n t a i n - r e g i o n a n d , o n the 
o t h e r h a n d , t h e w a r m e r , d r i e r a n d more a l k a l i n e s i tes of t h e L a i t a i c u m have p r o v i d e d con-
t r a s t e d c o u n t e r p a r t s s u i t a b l e f o r t h e p u r p o s e of o u r i n v e s t i g a t i o n s . 
T h e p l a n t s ample s w e r e col lec ted b e t w e e n Apr i l 8 and S e p t e m b e r 9, 1966 w h i l e eare 
was t a k e n t o b r i n g in t h e i d e n t i c a l p l an t s p e c i e s g a t h e r e d at p a r a l l e l s i tes, for i n v e s t i g a t i o n , 
wi th in n o m o r e t h a n a f e w d a y s . 
A c h e m i c a l ana lys i s f r o m a i r -d ry p l a n t s w a s p e r f o r m e d , a f t e r perch lor ic ac id a n d n i t r ic 
acid d e s t r u c t i o n , w i t h f l a m e p h o t o m e t r y a n d c o l o r i m e t r i c a l l y as a l r e a d y desc r ibed , i n de t a i l s , 
in a p r e v i o u s p u b l i c a t i o n (TÖLGYESI 1966). T h e r e s u l t of the a n a l y s i s r e fe r r ing t o 1 k g a i r -d ry 
p l a n t m a t e r i a l , was g iven i n g r a m s in t h e c a s e of m a c r o s u b s t a n c e s while in t h a t of mic ro -
e l e m e n t s t h i s w a s done in m i l l i g r a m s . 
Results 
In Table 1 the p lan ts occurring a t both sites, while in Table 2 some 
characterist ic plants of the Sopron mounta inous dis t r ic t and the Lai ta icum 
are enumera ted . As it could be expected, in the numerical values of t h e anal-
ysis t he discrepancy of t he two regions t h a t had already been known f r o m other 
viewpoints had clearly manifested. Regard ing some elements this dif ference is 
more conspicuous while in respect of o thers it is less. 
The peculiarities of the two sites are even easier to survey in Table 3. 
Willi p lan t s gathered parallel, the soils of the p r i m a r y rocks (gneiss) were 
favourable for the u p t a k e of potass ium, phosphor, manganese, i ron, zinc and 
copper, while the u p t a k e of calcium and of molybdenum was g rea te r in the 
case of p lants grown in soils having been formed on limestone. T h e quan t i ty 
of sodium differs b u t slightly. 
T h e average of characterist ic p l a n t species (not taking into account the 
potass ium and sodium content) makes it even clearer t h a t on soils of rendzina 
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character p l an t s can take tip all other elements — except the calcium and 
molybdenum content, — in smaller quan t i t y than on brown forest soils with 
acid reaction. 
No numerical data can stress bet ter the difference than the milligrams 
of manganese falling to one gram of calcium being calculated (Table 4). While 
with the characteristic ligneous plants of the mountainous region this n u m b e r 
is 190, in the case of the characteristic ligneous plants of the Laitaicum this 
is only 2.5. The discrepancy of the manganese/calcium quot ient is statist ically 
proved in every case. 
On the basis of experiments carried out abroad and in this country, i t is 
well known t h a t the alkaline medium — with the exception of molybdenum, — 
decreases the uptake-abili ty of microelements. The manganese is especially 
responsive to t he pH-change. Besides the chemical reaction, the mobility of 
manganese is conditioned also by the tempera ture and moisture content. In cold 
soils sa tu ra tcd with water, manganese is present in bivalent form easy to be 
taken up, while in the warmer, drier soils being better aired, it occurs wi th 
a higher valency in its oxides and hydroxides. Such compounds are taken u p 
by the plant in a more difficult way. Interest ing is the formation of the iron/ 
manganese quot ient : in the average of each group it is higher on soils wi th 
more p H . The least (0.35) Fe/Mn quotient was measured by T Ö L G Y E S I (1965) 
in the average of the Fagaceae family , while the highest value (8.7) was represented 
by the Labiatae family. In our present investigations the least Fe/Mn quot ient 
was found in the average of t he ligneous p lan t s of the Sopron mountainous 
district (0.22), while the highest quotient (3.4) could be evinced in the grassy 
plants grown on the limestone subsoil. 
Reverting to Table 1 we have to establish that concerning zinc content , 
no considerable differences can be observed in the different species. As to 
molybdenum content , it is only t he Lathyrus vernus whose values are outs tand-
ing. The species belonging to the Fabaceae fami ly and their synbiontae exert 
ni trogen assimilation activity only with a higher molybdenum concentration 
t h a n the requirement of other p lan t species, and even the spring vetch does 
not seem to he an exception. Quite a different th ing is that the Cu/Mo quotient 
of the vetch grown on rendzina is a figure less t h a n 1, this being an unfavour-
able property f rom the viewpoint of foddering. 
As regards copper the extreme values are represented in our mater ial 
of investigation by the Coniferae and the leaf of hazel. 
Both in different soils and in different species it is the quan t i ty of manga-
nese tha t changes a t the widest range. Among the terrestrial p lants the Abie-
taceae, Betulaceae, Fagaceae families are outs tanding in manganese content; 
only the aquatic p lants surpass these latter ones ( K Á R P Á T I et al. 1 9 6 7 ) . In our 
material of investigation the Fabaceae, Labiatae, Rubiaceae, Liliaceae families 
belong to the plants having less manganese content . We should like to mention, 
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Table 2 
Mineral composition of plants 
N a m e of the p l an t s 
К Ca 
g/kg 
H . Sz. H . Sz. H . Sz . 
H 4" Sz. gathered parallel 
L i g n e o u s p l a n t s 
Carpinus betulus L. leaf  18.4 23.2 10.6 8.4 2.6 4.5 
Cerasus avium (L.) Moench, leaf  25.1 23.3 7.1 8.4 5.7 4.5 
Cerasus avium (L.) Moench. twig  6.9 5.7 9.0 15.3 0.65 0.59 
Corylus avellana L. leaf  19.2 17.8 4.2 6.9 5.3 4.7 
Fagus silvatica L. b a r k f r o m b r a n c h . . . . — 3.2 — 27.5 — 0.35 
Fagus silvatica L. b a r k f r o m s tem  3.6 2.8 15.7 25.5 0.53 0.46 
Fagus silvatica L. leaf  34.3 16.7 2.5 2.5 4.1 3.8 
cul t . Picea, Abies (L.) K a r s t , needle  10.2 10.7 2.2 2.6 1.5 1.5 
cult . Picea, Abies (L.) K a r s t , tw ig  9.3 10.8 1.1 2.3 0.84 1.6 
cult . Picea, Abies (L.) K a r s t , leaf  9.4 5.9 3.3 4.8 1.9 0.6 
cult . Picea, Abies (L.) K a r s t , t w i g  8.7 5.0 2.0 3.2 1.3 0.8 
cult. Pinus nigra Arn. leaf  7.5 5.7 3.9 3.3 1.0 2.9 
cult. Pinus nigra A m . twig  5.6 2.3 2.5 7.8 0.7 0.3 
cult. Pinus silvestris L. leaf  5.1 4.3 4.7 4.5 1.0 0.6 
cult . Pinus silvestris L. J o u n g needle  10.2 — 1.7 — 2.4 — 
cult. Pinus silvestris L. twig  5.0 3.3 3.6 3.6 0.7 0.4 
G r a s s y p l a n t s 
Asperula odorata L  42.5 32.3 16.8 18.7 3.4 1.48 
Calamintha clinopodium Spenner  20.3 22.0 8.2 8.2 2.2 1.7 
Centaurium minus Mönch  14.7 12.0 1.4 2.0 2.2 1.2 
Convallaria majalis L  55.0 27.9 5.4 10.4 7.0 9.2 
13.2 12.1 6.0 8.8 1.8 1.2 
Hypericum perforatum L  11.1 8.2 3.7 2.8 3.4 1.3 
Lathyrus vernus (L.) Bernh  25.3 29.0 14.4 8.2 2.2 2.6 
24.6 16.3 1.9 4.2 2.0 0.8 
Melittis grandiflora S c h ü l l e r 38.0 29.7 6.1 10.9 3.2 1.4 
Stellaria holostea L  24.0 34.0 4.9 7.7 3.0 1.4 
H = Mounta inous d i s t r i c t : gneiss f u n d a m e n t a l rock 
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gathered from both soils 
N a Fe Mn Zn Си Mo 
tilkg mg/kg 
Sz. H . Sz. H . Sz. H . Sz. H . Sz. H. Sz. H . 
0 .37 0.25 230 216 2920 68 35 17 14.3 11.8 0.07 0 .25 
0 .22 0.25 255 216 365 68 19 17 15.6 11.8 0.33 0 .25 
0 .27 0.34 89 115 220 83 13 18 6.5 5.7 0.36 0 .24 
0 .17 0.22 234 214 3050 228 32 18 21.0 16.6 0.50 0.91 
— 0.57 147 — 73 — 12 — 3.7 — 0.36 
0 .39 0.51 175 233 1600 120 14 6 5.3 5.6 0.04 0 .25 
0 .22 0.13 123 122 1490 65 31 29 15.4 24.6 0 . 0 1 — 
0 .12 0.12 147 122 925 365 23 24 3.1 3.8 0.20 0 .41 
0 .13 0.08 297 274 485 218 49 34 7.8 12.6 0.29 0 .43 
0 .17 0.20 121 110 900 320 31 19 5.2 1.9 — 0.10 
0 .18 0.18 205 296 340 197 38 39 5.9 3.6 0.54 0.17 
0 .20 0.18 132 204 815 30 20 19 3.2 2.8 0.14 0 .23 
0 .29 0.27 199 270 174 48 21 24 5.9 3.6 0 . 1 1 0.15 
0 .31 0.22 345 123 890 29 45 25 4.4 2.6 0.15 0.22 
0 .25 — 166 
-
426 — 49 — 6.9 — — — 
0 .23 0.14 434 280 290 10 35 31 5.4 5.5 
— 
0.20 
0 .48 0.42 290 168 186 54 54 27 5.3 4.4 0 .43 0.48 
0 .28 0.22 1130 320 78 103 21 24 3.2 4.6 1.2 0.49 
0 . 1 1 0.12 660 340 118 44 37 41 6.3 9.5 0 .73 0 .23 
0 .24 0.32 257 131 68 36 33 31 12.0 10.5 0.17 0.04 
0 .20 0.24 210 315 210 45 86 33 4.8 5.9 0.38 1.0 
0 .19 0 . 1 1 560 82 215 23 19 16 9.5 6.1 0.89 0.50 
0 .34 0.27 97 226 58 58 9 19 5.3 6.5 1.2 9 . 5 ! ! 
0 .14 0.14 435 143 405 205 52 15 7.8 4.6 0.31 0.20 
0 .35 0.35 296 210 740 47 46 51 6.7 9.8 — — 
0.26 0.40 144 223 1650 815 49 39 3.4 4.4 0 .15 
— 
Sz = S z á r h a l o m - f o r e s t : La i t a - l ime 
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Table 2 
Mineral composition of plants characteristic of (A) gneiss 
N a m e of t h e p lan t 
K Ca p 
g14 
A. P l a n t s g a t h e r e d on ly f r o m t h e m o u n t a i n o u s 
d i s t r i c t (also c h a r a c t e r i s t i c s of i t ) : 
L i g n e o u s p l a n t s : 
c u l t . Abies alba Mil l . , leaf  7.4 8.5 1.4 
c u l t . Abies alba Mill. , tw ig  4 .3 2.1 0 .5 
c u l t . Abies alba Mill . , leaf  5.0 16.5 0 .9 
c u l t . Abies alba Mill. , t w i g  3.8 5.1 0 .5 
Castanea sativa Mill  13.6 4.7 2 .3 
c u l t . Larix decidua Mill. , leaf  8.3 3.3 2.1 
c u l t . Larix decidua Mill. , tw ig  5.0 4.4 1.9 
c u l t . Larix decidua Mill. , leaf  14.5 2.5 4.2 
c u l t . Larix decidua Mill., tw ig  5.6 5.0 0 .9 
Salix caprea L  20.7 3.8 5.2 
Tilia cordala Mill  30.1 2.2 3.0 
H e r b a c e o u s p l a n t s : 
Carex pilosa Scop  25.0 2.5 1.5 
Hieracium silvaticum (I,.) G r u f b  10.5 6.2 2.6 
Luzula albida (Hoff in.)  17.0 3.9 1.2 
Vaccinum myrtillus L  9.5 7.0 1.3 
B . P l a n t s g a t h e r e d on ly f r o m t h e S z á r h a l o m - f o r e s t 
( a n d also c h a r a c t e r i s t i c of i t ) : 
L i g n e o u s p l a n t s : 
Cerasus fructicosa J acq  10.2 18.2 0.9 
Quercus pubescens Willd  10.9 9.0 1.4 1 
Rhamus saxatilis J a cq  14.5 28.1 1.0 
H e r b a c e o u s p l a n t s : 
Buphthalmum salicifolium L  34.7 1 1 . 0 1.2 
Knautia drymeia Heuff  27.0 13.7 0.9 
Soil t y p e s : 1 - b r o w n f o r e s t soil w i t h c lay w a s h e d in 
2 = h igh ly acidic b r o w n fo re s t soil 
3 = podsol ic b r o w n f o r e s t soil 
Acta Agronom tea Academiae Scientiarum Hungaricae 19, 1970 
A S H-COM PON E N T S O F L I G N E O U S P I . A N T S 2 9 9 
basis rock and of (B) limestone basic rock 
Na Fe Mn Zn Cu Mo S o i l 
t y p e 
g/kg mg/kg 
0.30 217 1840 37 5.6 0.42 1 
0.17 149 370 26 4.5 0 . 1 1 1 
0.45 367 2 9 0 0 2 1 2.3 — 1 
0.23 865 735 20 5.0 — 1 
0.24 185 1 0 4 0 28 6.9 0.12 2 
0.18 205 1 2 3 0 3 1 6.7 0.15 1 
0.25 650 8 5 0 3 3 7.3 0.23 1 
0.17 230 8 7 0 30 10.0 0.23 1 
0.27 455 7 1 5 4 1 6.7 0.28 1 
0.18 97 97 51 9.9 0 . 0 1 2 
0.20 142 3 7 4 33 12.2 0 . 0 1 1 
6.25 163 2 2 6 7.4 0.22 1 
0.30 173 1 9 8 8.0 0.25 3 
0.16 330 1 1 6 0 25 4.8 0.55 3 
0.30 97 8 0 5 27 3.8 0.17 2 
0.58 35 2 1 51 3.8 0 . 1 1 4 
0.39 50 9 4 11 5.7 0.07 5 
0.70 97 22 13 2.5 
— 
5 
0.40 76 51 42 5.9 0.39 4 
0 .45 2 0 5 33 45 4.4 
— 
6 
4 = ea r thy s k e l e t o n soil 
5 == black r e n d z i n a 
6 = R a m a n n - b r o w n fores t soil 
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Table 3 
Group-means in the analyses of 
Ca/P 
к Ca p 
g/kg 
L igneous , H v . 2.25 11.9 4.9 2.0 
1 . igneous . Sz. 4.67 
I . 
9.4 8.4 1.8 
H e r b a c e o u s , H v . 2.3 26.9 6.9 3.0 
H e r b a c e o u s , Sz. 3.72 22.4 8.2 2.2 
L igneous , 
H e r b a c e o u s , 
H v . 









L igneous , 




11.3 |„ 11.9 30.9 18.3 12.4 1.1 1.1 
I n g roup I p l a n t s a r e shown t h a t h a d been g a t h e r e d pa ra l l e l f r o m t h e m o u n t a i n o u s d i s t r i c t 
a n d the L a i t i c u m 
I n g roup I I a v e r a g e of the p l a n t s cha rac te r i s t i c of s o m e m o u n t a i n o u s d is t r ic ts 
I n group I I I s o m e averages of p l a n t s cha rac te r i s t i c of t h e L a i t a i c u m 
H v . = m o u n t a i n o u s d i s t r i c t : ac id ic , podsol ic . p s e u d o g l e i c grown f o r e s t soils wi th clay w a s h -
ed in 
Sz. = S z á r h a l o m : h u m u s c a r b o n a t e a n d rendz ina , R a m a n n - f o r e s t soi ls 
briefly, some aspects of the game forage, too. In the case of herbivora the va lue 
of the Ca/P rat io is being established around 2. The ligneous and herbaceous 
plants grown on rendzina soils have a calcium surplus t h a t exerts unfavour -
able effect. In the same way, some plant species grown on the Laitaicum area 
might also be considered objectionable being their manganese content 80, while 
the copper content is under 5 mg per kilogram. 
In game-husbandry t he microelement content of ligneous and soft-s tem-
med plants coming from different sites, might also be of greater importance, 
as the different kinds of deer (Cervidae) are bound in their feed and also in 
their other manifestation of life, to ligneous flora, i.e. to t he woods. Therefore, 
it is by no means indifferent how the feed available in the environment of the 
game could cover its special requirements. Thus, e.g. for building up the stag's 
bone-system and the year ly changing ant lers being sometimes of considerable 
weight (10 —12 kg), for nourishing the embryo, etc., continuous and, some-
times even increased quant i t ies of mineral materials are needed. If in t h e most 
critical period of the deer 's life: in winter and in spring certain mineral sub-
stances are missing or if t h e y are available in a disadvantageous ratio, one can-
not reckon with the development of a good bone-system, with the formation 
of suitable antlers required for shooting purposes; moreover, there might occur 
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plants gathered in Sopron 
N a Fe Mn Zn Cu Mo 
Fe/Mn 
Ф g •n§/kg 
0 . 2 3 210 993 30 8.4 0 .23 0.22 
0 . 2 4 196 128 22 7.7 0.29 1.5 
0 .26 408 373 41 6 .4 0 .60 1.1 
0 .26 216 143 30 6 .6 1.6 1.5 
0 .24 323 1002 33 7.0 0.17 0.32 
1.8 191 597 26 6.0 0.29 0.32 
0 .57 60 46 25 4 .0 0.9 1.3 
0 .42 141 42 43 5.2 0.39 3.4 
S t a t i s t i c a l t e s t ( S t u d e n t t - t e s t ) of the d i f f e r e n c e s (d) 
in t h e ave rage Ca a n d M n conten t of g r o u p I. 
Plant -group 
1 Ca Mn 
d found scheduled d tound scheduled 
Ligneous p l a n t s  3.5 t = 3 .27 tpjcr = 3.01 865 t = 2.13 t p r o / = 2 . 1 6 r
 J
 /о 
H e r b a c e o u s p l a n t s 1,3 t = 1 ,16 t P i o % : = 1 - 8 3 250 t = 1 .93 l P i o % = 1 . 8 3 
irregularities in rutt ing and conception, too. At the same time woodpeeling, 
which can generally be at t r ibuted to some deficiency might have deleterious 
effects on forest management , too. 
The composition of the plants grown in the Sopron mountainous district 
and in the Laitaicum considerably differ from one another in such impor tan t 
indices as the Ca/P, the Fe/Mn ratio or t he copper content being so impor tan t 
for keeping game; then complementary foraging (fodders, salt-providing 
places) have to be made up in a way t h a t the absolute quan t i ty of the elements 
and their ra t io should equally be ensured. These will be of increasing import-
ance in the regional game management swinging up jus t in our days. 
Our experiments have confirmed, under well-defined circumstances, the 
previously obtained experiences on the u p t a k e ability of certain elements. With 
a semi-quanti tat ive spectrographic method ( L O U N A M A A 1 9 5 6 ) less B - , Mn-, 
Co- and Ni have been evinced in wild p lants grown on limestone than in species 
grown on acidic rocks. In the same manner , concerning the manganese content 
of lucerne, as values, 31 p p m have been obtained on granite , and 25 ppm on 
limestone ( A N K E 1 9 6 2 ) . In meadow-hays of different botanical composition, 
on an inundat ion soil containing 32 per cent CaC03, 135 ppm manganese had 
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Table 4 
The formation of the manganese/calcium ratio in ligneous plants grown 
on gneiss and limestone basic rocks 
.... 
The p lan t and its par t examined On gnoiss On limestone 
Carpinus betulus — b l u e beech , leaf  284.0 8.1 
Cerasus avium — b i r d - c h e r r y , leaf  47.4 8.1 
Cerasus avium — b i r d - c h e r r y , t w i g  24.5 5.4 
Corylus avellana — h a z e l , leaf  227.0 29.7 
Fagus silvatica — b e e c h , b a r k  112.0 2.6 
Fagus silvatica — b c e c h , leaf  596.0 26.0 
Picea, Abies — s p r u c e , p i n e - n e e d l e  420.0 140.0 
Picea, Abies — s p r u c e , t w i g  440.0 95.0 
Picea, Abies — s p r u c e , p i n e - n e e d l e  273.0 67.0 
Picea, Abies — s p r u c e , t w i g  170.0 62.0 
Pinus nigra — b l a c k p ine , p i n e n e e d l e  209.0 9.1 
Pinus nigra — b l a c k p ine , t w i g  70.0 6.2 
Pinus silvestris — S c o t c h f i r , p i n e - n e e d l e  189.0 6.5 
Pinus silvestris — S c o t c h f i r , t w i g  88.0 2.8 
T h e s ta t i s t ica l t e s t of t h e d i f f e r e n c e of t h e m a n g a n e s e / c a l c i u m - q u o t i e n t as m e a s u r e d a t two s i t e s : 
t = 3.1 t p i % = 3 .01 
been measured on lime-free pseudogleic soil ( B O L Z E R et al. 1 9 6 2 ) . Aus t r ian 
researchers ( S C H I L L E R et al. 1 9 6 7 ) have measured the most manganese, all over 
Austr ia , in grassy fodder-plants , in the region of Mühlviertel, on brown fores t 
soils developed on granite and gneiss. Our invest igat ion have submi t t ed d a t a — 
from a new po in t of view — b o t h on the previously known (e.g. 11) pH-depend-
ance of manganese up take and also on the Ca-Mn-antagonism ( H A L L et al. 
1 9 6 4 , L O U N A M A A 1 9 5 6 ) . 
Conclusions 
I t can be established t h a t the differences revealing themselves in the cal-
cium content and p H of t he soil, exert a decisive influence on the u p t a k e -
capacity of microelements. On more acidic soil it is pr imari ly the manganese , 
bu t even iron, zinc and copper t h a t can be b e t t e r taken up for the plants, while 
the mobili ty of molybdenum is less on t h a t type of soil. On soils s a t u r a t e d 
with lime, the up take of the above microelements is jus t the opposite, i.e. these 
types of soils are favourable for the molybdenum up take . These phenomena 
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give an explanation to the limited spreading of more than one s tenotope 
species. The f ir requires more manganese t h a n the black pine and that quan t i t y 
is to be found only on sour, more or less podsolic soil occurring in a movable 
form. Similar is the behaviour of the Luzula albida and of the huckleberry 
(Vaccinium myrtillus), too. These plants are, of course, also soil-indicators. 
On the other hand, p lants being more flexible, like e.g. the black pine (Pinus 
nigra J might be an excellent model mater ial for the quant i ta t ive determination 
on the movable microelement of the soil. Thus, on the two soil-types within 
the region examined by us, 815 and 31 p p m (mg/kg) manganese concentrat ion 
is evinced showing a 27-fold difference. Most probably, on other kinds of soils 
it takes up all values between the above two limits, so it might be suitable for 
the numerical examination of the manganese content t h a t can be t aken up 
by the plant . In soil science, the extract ion processes actually used for the 
determination of "mobi l " manganese do not always give parallel results with 
the manganese content of the plants. 
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COMPLEX EFFECT OF IRRIGATION, GREEN MANURING 
AND HIGH RATE FERTILIZATION 
IN VINEYARDS ON SAND SOILS 
B y 
J . F Ü R I 
" M A T H I Á S Z J Á N O S " E X P E R I M E N T STATION O F T H E NATIONAL R E S E A R C H INSTITUTE 
FOR V I T I C U L T U R E AND O E N O L O G Y , K E C S K E M É T 
T h e c o m p l e x e f f e c t of i r r i g a t i o n , g r e e n m a n u r i n g a n d h i g h r a t e f e r t i l i z a t i o n 
h a s b e e n s t u d i e d in v i n e y a r d s o n s a n d so i l s . R e s u l t s of t h e t w o y e a r s i n v e s t i g a t i o n 
( 1 9 6 5 - 1966) s h o w e d t h a t i r r i g a t i o n ( I ) a n d f e r t i l i z a t i o n ( F ) h a d — even s e p a r a t e -
ly - i n d u c e d a s t a t i s t i c a l l y p r o v e d p o s i t i v e e f f e c t on the v o l u m e o f t h e y ie ld . I n c a s e of a 
c o m b i n e d t r e a t m e n t ( I -j- F ) t h i s e f f e c t t h o u g h n o t s i g n i f i c a n t — showed a n i n c r e a s -
i n g t e n d e n c y . O n t h e o t h e r h a n d , g r e e n m a n u r i n g r e s u l t e d i n a c o n s i d e r a b l e y i e l d 
s u r p l u s o n l y w h e n a p p l i e d w i t h t h e c o m b i n e d t r e a t m e n t of i r r i g a t i o n a n d f e r t i l i z a t i o n 
( I + F + G) , or c o m b i n e d w i t h f e r t i l i z a t i o n ( F + G), b u t w h e n g iven a lone ( G ) , o r 
w i t h i r r i g a t i o n on ly ( I + G ) , t h e a m o u n t of y i e l d h a r d l y d i f f e r e d f r o m t h a t o f t h e 
c o n t r o l . T h u s , g r een m a n u r i n g i s r e a s o n a b l e a n d h a s to be c a r r i e d o u t on ly w h e n c o m -
p l e t e d w i t h fe r t i l i ze r s . As t o t h e q u a l i t y of t h e y i e ld i t was o n l y i m p r o v e d by t h e i r r i g a -
t i o n a n d t r e a t m e n t s c o n n e c t e d w i t h i t . T h i s s l igh t i m p r o v e m e n t c a n be b e s t s e e n 
— a n d is as wel l s i g n i f i c a n t — espec ia l ly i n t h e g / cad . h o l d r e s u l t s of t he s u g a r c o n -
t e n t ( T a b l e 4). 
Introduction 
According to Liebig's law " t h e yields of plants a lways follow the t r e n d 
of product ion factors available in the smallest quant i t i es" . This means t h a t 
all factors promoting an increase in the q u a n t i t y and q u a l i t y of yield have to 
be taken into consideration and studied in their interact ions and correlat ions 
ra ther than separate ly . As for t he two main life factors nu t r i en t s and w a t e r 
the lack of the lat ter offers f requent problems in our vineyards on sand 
soils of the Great Plain. Ne i the r the effect of green m a n u r i n g replacing t he 
f a rmyard manure in wide spaced, high t ra ined vineyards, n o r t h a t of the high 
ra te mixed fertilization providing for the nut r ient supply of larger growing 
surfaces have been made clear so far . 
Al though vine does not require too m u c h water, excessive dryness resul ts 
in a considerable decrease bo th in quan t i ty and quality of t h e yield. Therefore, 
irrigation of vines in regions poor in prec ip i ta t ion may be important f r o m 
a nat ional economic point of view as well — especially in per iods of d rough t . 
Thus , in t roduct ion of irr igation, prior to intensifying p roduc t ion , is jus t i f ied 
primarily by our climatic condit ions. While s tudying the precipi tat ion d a t a 
of 6 5 years ( 1 9 0 1 — 1 9 6 5 ) a t Kecskemet, F Ü R I — K O Z M A ( 1 9 6 7 ) found t h a t 
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18.5 per cent of the years was too dry, of ten droughty; 20.0 per cent dry , 
32.4 per cent was of average precipitation, 23.0 per cent wet and 6.1 per cent 
very wet. 
Apart f rom the yield increasing effect of irrigation, some authors ( B U D I G 
1 9 6 0 , F Ü R I 1 9 6 4 , K O N L E C H N E R 1 9 5 8 , M A N A R E S I 1 9 4 7 , R E V U N O V A 1 9 5 4 , 
W A N K E 1 9 5 4 , 1 9 5 5 ) report on its beneficial influence on t h e quality of wine 
and table grapes. According to S Z E G E D I ' S investigations ( 1 9 6 3 ) varieties of 
intensive root- type (e.g. I rsa i Oliver) had be t te r he i rr igated; this opinion is 
supported by G E I S L E R ( 1 9 5 7 ) who suggests t h a t varieties of intensive root- type 
endure drought to a lesser ex ten t . 
In order to find new ways of supplying vines with organic mat ter , our 
Ins t i tu te has been for several years studying the effect of green manuring on 
organic mat te r production and humus increase respectively. Plants used as 
green manure absorb, however , large quanti t ies of water f rom the soil, t hus 
depriving vines of the necessary moisture content. Therefore , in vineyards 
planted on sand soils, under non-irrigated conditions only winter plants (mix-
t u r e of ryes and wetches, rape) should he sown, and worked into the soil before 
t h e water demand of vines appears in spring — i.e. prior to t h e total development 
of the green lot . On the o the r hand, green manure plants sown in spring should 
b e grown only under i r r igated conditions. Green manure decomposes in the 
soil at a much higher ra te t h a n farmyard manure, therefore — according to 
N I Z S A L O V S Z K Y ( 1 9 6 2 ) — in loose soils the highest effect can be observed in the 
first year following working in, while in t he third year ha rd ly any effect can 
be seen. According to M A R E S ' results ( 1 9 6 1 ) green manur ing in addition to 
improving the producing capac i ty of the soil — does increase its water capaci ty 
as well as the efficiency of winter precipitation. 
For its yearly total yield (clusters and shoots) t he vine uses up a con-
siderable amount of the n u t r i e n t content of the soil. I r r igat ion, however, goes 
on increasing the nutrient requirement of vines by causing a yield surplus on 
one hand, and washing a w a y the nutrients on the other; t h a t is why an abun-
dant nutr ient supply is considered to be one of the basic factors of successful 
irrigation. The higher nu t r i en t supply required by irrigation was well demon-
strated in P F A F F ' S ( 1 9 6 0 ) experiments performed in 1 m deep concrete lysi-
meters. According to K O Z M A ( 1 9 6 6 ) nitrogen fertilizer doses of regularly irri-
gated vineyards should he increased at least by 1 0 0 — 1 5 0 per cent, while 
potassium and phosphorus fertilizers by 6 0 — 8 0 per cent . Further, with easily 
soluble fertilizers (nitrogen) applied, he recommends differentiated fertilization. 
B R A N A S et al. ( 1 9 4 6 ) also found nutr ients washed out in soils permeable to 
water to a relatively higher extent, especially in case of high rate irrigation. 
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Material and Method 
R e s e a r c h work was s t a r t e d in the a u t u m n of 1964 at t h e K a t o n a t e l e p f a r m u n i t of the 
I n s t i t u t e , w i t h a n o w n - r o o t e d t a b l e - g r a p e v i n e y a r d j u s t b e g i n n i n g t o b e a r (4 y e a r s o l d ) . The 
y e a r s of t h e e x a m i n a t i o n s w e r e 1965 and 1 9 6 6 , w h o s e m o n t h l y d a t a of t e m p e r a t u r e , pre-
c ip i t a t ion a n d sunsh ine h o u r s a r e included i n T a b l e 1. In a c c o r d a n c e wi th t h e u p - t o - d a t e 
r e q u i r e m e n t s o f large-scale v i n e y a r d s vines a r e s p a c e d at a d i s t a n c e of 3 2 0 x 7 0 e m , w h e r e 
poss ibi l i t ies of g rowing p l a n t s f o r green m a n u r i n g b e t w e e n t h e r o w s are p r o v i d e d f o r . T h e 
e x p e r i m e n t a l a r e a is 2 c a d . h o l d 98 square ö l ( 1 . 5 lia a p p r o x i m a t e l y ) . The v a r i e t y g r o w n 
is " I r s a i O l i v é r " , a t a b l e - g r a p e v i n e of double u t i l i z a t i o n . The a r e a is loca ted m o s t l y o n level 
g r o u n d of u n e v e n sur face h e r e a n d the re ; on t h e b a s i s of severa l ( 6 ) s a m p l e p i t s d u g i n t o the 
soil show t h e fo l lowing l a y e r s : 
Table 1 
Major meteorological data of the years of investigation 
Tempera tu re ( °C) | P r e c i p i t a t i o n (mm) [ Sunshine hour s ( h o u r ) 
Months 1965 
50 y e a r s 
a v e r a g e 1965 1966 
50 yea r s 
average 1 1965 1966 
50 y e a r s 
a v e r a g e 
I 0.0 3.9 - 1 . 7 45 47 27 40 37 61 
i l - 2 . 2 6.5 0.0 4 16 30 119 90 82 
H I 6.0 5.9 5.7 29 60 34 178 157 134 
IV 9.6 13.6 1 1 . 1 58 46 48 158 198 186 
V 14.5 17.3 16.9 76 69 58 220 294 2 5 8 
VI 19.4 20.3 20.0 130 46 57 259 265 2 7 1 
V I I 20 .9 21.4 22.1 90 79 51 320 289 3 0 4 
V I I I 18.8 20.8 21.1 49 4 8 47 293 304 2 7 4 
I X 17 .2 16.8 16.7 25 18 50 245 236 197 
X 10.0 15.5 10.9 0 34 49 240 171 1 3 9 
X I 2 .9 5.2 4.8 134 97 52 49 49 7 3 
X I I 2 .2 1.6 0.6 66 54 39 37 55 4 5 
m e a n t o t a l to ta l 
9 .9 11.7 10.7 706 6 1 4 542 2158 2145 2 0 2 4 
0 — 1 2 5 cm s a n d 
1 2 5 — 1 6 5 cm c l a y - s a n d 
1 6 5 — 2 0 0 cm s a n d y clay 
R e s u l t s of l a b o r a t o r y soil t e s t s a r e shown i n T a b l e 2. 
T h e e x p e r i m e n t was a r r a n g e d in r a n d o m b l o c k s , w i th 100 v i n e s pe r p lo t , i n f o u r 
r e p l i c a t i o n s , w i t h t w o f a c t o r s i n t h e fo l lowing c o m b i n a t i o n s : 
A = Water supply a t == dry 
a 2 = i r r i g a t e d 
В = Method of supply- b t = unfe r t i l i zed 
ing nutrients b 2 = fer t i l ized 
b 3 = g r e e n m a n u r e d 
b 4 = fe r t i l i zed a n d 
g r e e n m a n u r e d 
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Table 2 
Major agrochemical properties of the soil 
on the experimental area 
D e p t h 
CaCO, H u m u s 
T o t a l 
Ava i l ab le 
of s a m p l i n g N P O , O s K , 0 
c m % % or /о mg/100 g soil 
1 2 3 4 5 6 
0 — 3 0 2 . 6 4 0 . 5 8 0 . 0 7 1 8 . 5 9 1 2 . 2 6 
3 0 — 6 0 2 . 4 3 0 . 6 1 0 . 0 6 1 7 . 0 4 6 . 8 3 
M e t h o d : 2) W i t h S c h e i b l e r ' s i n s t r u m e n t 
3) W i t h p o t a s s i u m p e r m a n g a n a t e technique 
4) A c c o r d i n g t o J o d l b a u e r 
5) E g n e r ' s m e t h o d 
6) K ü h n ' s m e t h o d 
Treatments Index of Combination 
treatment 
a , b , 
a 2 b t 
a 4 b „ 
а, ь; 
a , b . 
1. U n t r e a t e d ( c o n t r o l ) 0 
2 . I r r iga ted I 
3. Fer t i l ized F 
4. I r r iga t ed a n d fer t i l ized I F 
5. Green m a n u r e d G 
6. I r r i ga t ed , g r e e n m a n u r e d 
and f e r t i l i z e d I F G 
7. I r r iga t ed a n d green 
m a n u r e d I G 
8. Fer t i l ized a n d green 
m a n u r e d F G a i b 4 
The i r r i g a t i o n was s p r i n k l i n g - l i k e , carr ied o u t b y using p e r f o r a t e d pipes. I t t o o k p l a c e 
w h e n the m o i s t u r e c o n t e n t of t h e soi l began to s i n k b e l o w 70 per c e n t of the w a t e r c a p a c i t y 
i n t h e f ie ld . W h e n i r r iga t ion w a s t o replace r a i n f a l l , 50 1/m2 w a t e r ( n e t ) was used i n e v e r y 
case , wi th l o s se s f r o m e v a p o r a t i o n ( a i r , soil) d e d u c t e d . I r r iga t ion w a t e r was p r o v i d e d f o r b v 
t h e th i rd w a t e r - l a y e r u n d e r t h e so i l su r face , t h r o u g h a 32 m deep d r i v e n well. 
V e a r l y application iu de ta i l s 
A m m o n i u m 
n i t r a t e 
N 3 4 % 
Super-
phosphate 
P 2 0 5 18 .5% 
Potass ium 
chloride 
K , 0 40% 
T o t a l 
q /ca t l . hold 
Before a u t u m n s o w i n g  2 .0 6.0 7.0 15 .0 
T o p dressing t o w i n t e r p lants  1.0 
— -
1.0 
Worked in w i t h w i n t e r p lan ts  2.0 
— — 2 . 0 
Worked in w i t h s p r i n g p lan ts  2 .0 
— — 
2.0 
Gross t o t a l 7 .0 6.0 7.0 2 0 . 0 
Tota l ac t ive a g e n t s  2.4 1.1 2.8 6 . 3 
37.9 17.6 44.5 100 .0 
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Table 3 
Effect of irrigation, green manuring, fertilization as well as 
of their combinations on the berry weight, sugar- and acid content, 
at the beginning of ripening and in the time of consumability 
O n t h e average of t w o y e a r s (1965 — 1 9 6 6 ) 
Indexes of B e r r y weigh t S u g a r Acid 
T r e a t m e n t s Combina t i ons S M. m g r a d e loo 
A) Ai the beginning of ripening (1. August) 
0 a1 ь , 1.15 9 . 7 15.4 
I a . b , 1.25 9 . 9 16.1 
F a t b . 1.20 9 . 7 15.2 
I F a 2 b 2 1.25 9 . 8 15.3 
G a l Ьз 1.20 10 .0 15.1 
I F G a 2 Ь 4 1.25 9 . 7 15.7 
I G a 2 Ьз 1.27 10 .3 15.9 
F G a l b 4 1.24 10 .0 14.3 
Effect of irrigation (A) F 3 .50 0 .0 4.7* 
S . D . 5 % — — 0.7 
Effect of nutrients (B) F 0 .58 1.0 0.9 
S . D . , , . 
— 
- -
Interaction (AxB) F 0 . 0 8 0 .7 0.6 
— 
-
В) In the time of consumability (26. August) 
0 A
 1 b , 2 . 1 6 15.8 4.7 
I a . b , 2 . 1 2 15.9 4.8 
F AI b . 2 . 1 5 15.4 5.2 
I F a . b 2 2 . 1 0 15.7 4.9 
G a t Ьз 2 . 1 2 16.1 5.3 
I F G a 2 b 4 2 .11 15.8 5.4 
I G a . 
Ьз 
2 . 1 7 16.3 4.7 
F G AI b , 2 . 0 8 15.6 4.9 
Effect of irrigation (A) F 0 . 0 0 1.5 0.2 
S . D . 5 % — — 
-
Effect of nutrients (B) F 0 . 0 0 2.4 0.5 
S .D. ,„ . 
— - -
Interaction (AXB) F 3 . 3 3 * 0.2 4.0* 
S .D. . , , 
О о 
0 . 1 9 
— 
0.6 
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Table 4 
The effect of combinations of irrigation, green manuring and fertilization on the fruit weight, 
sugar- and acid content and on the trend of the sugar yield in the time of harvest 
On the a v e r a g e of two y e a r s ( 1 9 6 5 — 1966) 
I n d e x e s of 
F ru i t 
S u g a 
Acid ]
 Sugar yield 
q/cad. hold 
T r e a t m e n t s Combinat ions 
q/cad. hold 
°/ /00 
0 a , b t 25.9 16.8 7 .7 3.11 
I a„ b, 33.2 16.9 7 .9 3.96 
F a, b . 34.7 16.3 7 .6 4.02 
I F a , h . 35.2 16.9 7 .9 4.24 
G a i ь 3 28.1 16.7 7 .8 3.56 
I F G a j h 1 36.8 16.8 7 .6 4.90 
I G a 2 b3 28.2 16.9 7 .7 3 .45 
F G a 3 b , 31.3 16.4 7 .8 3.42 
Effect of irrigation (Л) 
F 4.5* 3.2* 0 .0 4 .7* 
S.D.
 5 % 3.2 0.1 — 0.6 
Effect of nutrients (B) 
F 4.5* 0.7 0 .4 1.7 
S.D.




Interactio n (A X B) F 1.3 0.3 1.4 1.7 
S. D.
 5 % — — — _ 
P l a n t s f o r g r e e n m a n u r i n g w e r e sown t w i c e a y e a r : in a u t u m n a n d in spr ing . W i n t e r 
p l a n t s (50 k g / c a d . h o l d rye -f- 50 k g / c a d . hold h a i r y v e t c h ) were s o w n a t t h e end of A u g u s t , 
whi le spr ing p l a n t s (30 kg /cad . h o l d o a t s -f 70 k g / c a d . ho ld spring v e t c h ) a t the e n d of A p r i l 
— i m m e d i a t e l y a f t e r the green l o t of win te r p l a n t s h a d been worked i n . Green m a n u r e p l a n t s 
s o w n in s p r i n g w e r e worked in a t t h e end of J u l y . 
In h i g h r a t e f e r t i l i za t ion 2 0 q / c a d . hold m i x e d fert i l izer w a s d i s t r i b u t e d a y e a r a n d 
w o r k e d in w i t h M R - t y p e r o t a r y h o e s or disc h a r r o w s . Q u a n t i t y a n d p e r c e n t a g e e x p r e s s e d 
in gross a n d n e t a c t i v e agent of f e r t i l i z e r s used in b o t h y e a r s of the e x p e r i m e n t were as f o l l o w s : 
The l o a d i n g of vines w a s c a r r i e d ou t in e a c h p l o t on the h a s i s of the s a m e p r i n c i p l e 
the c o n d i t i o n of vines — b y l e a v i n g 9—11 b u d s p e r m2 . 
W h e n f r u i t s began to r i p e n , a s well as a t t h e s t a g e of ful l r i p e n e s s , f r u i t s a m p l e s w e r e 
t a k e n in o r d e r t o e luc ida te t h e c h a n g e s in f r u i t w e i g h t , sugar- a n d ac id c o n t e n t . A v e r a g e 
we igh t s w e r e e s t a b l i s h e d , t h e n , a f t e r squash ing t h e f r u i t s , t he s u g a r c o n t e n t was d e t e r m i n e d 
w i t h a r e f r a c t o m e t e r and t h e a c i d c o n t e n t w i t h 1 0 / n alkal i (Table 3) . 
P o s i t i v e a n d nega t ive e f f e c t s of t r e a t m e n t s o n t h e q u a n t i t y a n d qua l i t y of t h e y i e l d 
were d e t e r m i n e d b y e x a m i n a t i o n s c a r r i e d ou t a t h a r v e s t . The h a r v e s t e d c lus ters were w e i g h e d 
b y plots a n d t r e a t m e n t s — t o t a l w e i g h t was p r o j e c t e d t o q/cad. h o l d —, the sugar - a n d ac id 
c o n t e n t of f r u i t s w a s d e t e r m i n e d b y m u s t - g r a d i n g a n d t i t r a t ion r e s p e c t i v e l y . D a t a a v e r a g e d 
b y t r e a t m e n t s a r e p re sen t ed i n T a b l e 4. 
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Results 
The results of investigations carried on for two years are shown in t h e 
average of the yea r s . To prove t h e individual effects and interactions of t h e 
fac tors we have performed b y using F i she r ' s variance analysis — also 
significance calculat ions (SVÁB 1 9 6 7 ) . The d a t a are presented in the Tab le s . 
On the basis of results ob ta ined and eva lua t ed in the course of the y e a r s 
of investigation t h e following f a c t s were es tabl i shed: 
Both years were of average t empera tu re b u t rainier a n d much richer i n 
sunshine hours t h a n the 50 years average. Still t he effect of irrigation car r ied 
out in dry periods (of 10 —14 days ) in order to replace rainfal l was s ignif icant 
(concerning the a m o u n t of yield and the suga r content) a t several p laces 
(Table 4). Al though nutrit ion had a positive e f fec t on the per cad. hold s u g a r 
con ten t , significant yield surplus was found on ly in t r ea tmen t s combined w i th 
fe r t i l i za t ion . 
As for the q u a n t i t y and qua l i ty of the yield no signif icant interact ion 
w as proved between the two f ac to r s (irrigation and nutr i t ion) . 
When compar ing — in t h e average of t h e period of investigation — 
the q /cad . hold d a t a of sugar yield representing bo th the q u a n t i t y and qua l i ty 
of grapes produced we can see t h a t the highest sugar yield was resulted b y 
i r r igat ion combined wi th organic and unorganic nutri t ion ( IFG) . The second 
bes t combination was irrigation a n d fert i l ization (IF) and t h e average d a t a 
of plots t reated wi th only irr igat ion (I) or fer t i l izat ion (F) respectively are 
approximate ly as good. 
Irr igat ion as well as green manur ing and fertilization applied to t ab le 
grapes during the per iod of r ipening showed some positive effect on the f r u i t 
weight at the beginning of ripening. This difference, however, is n o t significant 
and l a t e r it decreases considerably and by the t i m e of full r ipeness the f ru i t 
weight is about the same in all t r e a tmen t s . 
As for the sugar content , s ignif icant differences between t rea tments were 
not observed either in the course of ripening or when examining the mus t 
f i l tered f rom the ha rves ted frui ts . 
Conclusions 
From the resul ts of investigations as concerns the effects of factors 
involved in the exper iment , the following conclusions can be d r a w n : 
Irr igation of v ineyards on sand soils poor in water is jus t i f ied primarily 
in dry, d roughty years , b u t may be necessary wh e n dry periods occur during 
the growth season. I r r igat ion has, even in the l a t t e r case, a posit ive effect 
on the amount of yield ( 4 - 7 . 3 q/cad. hold) but causes no major differences either 
in the development a n d ripening of f ru i t s or in t h e quality (sugar and acid 
content) of fruit and m u s t . 
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Within the nutrient supply factor, fertilization, in itself, also resulted 
in a statistically proved yield surplus similar to those caused by irrigation 
( + 8.8 q/cad. hold), while t he results of green manuring hardly differed ( + 2.2 
q/cad. hold) f rom those of the control. In plots with a combined t r ea tmen t 
of green manur ing and fertilization sugar grades of t he must are lower by 
0.2 — 0.6; these results are, however, no t significant. 
When examining the interaction of t he two factors (water and nutr ients) 
we find it to be of a positive tendency — even if not always significant. This 
statement is best proved b y the data of f ru i t weight and sugar content . Here, 
the two fac tors of our experiment gave similar surpluses, while their combined 
action resul ted in an even higher effect . This is due simply to the fac t that 
the nutr ients are better recovered by t h e plants under the influence of irriga-
tion water . We have to mention, however, that within the combinations of 
individual factors only irrigation or fertil ization were found to have a positive 
effect in a n y case, while t he effect of green manuring within the combinations 
tvas ra ther negative. 
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EFFECT OF FUNGICIDES APPLIED AT THE TIME 
OF FLOWERING ON THE POLLEN GERMINATION 
AND FRUIT SET OF JONATHAN APPLE TREES 
B y 
Z s . D A N C S , A . K I S S 
R E S E A R C H I N S T I T U T E F O R P L A N T P R O T E C T I O N , B U D A P E S T ; 
L A B O R A T O R Y O F S T A T E FARMS, N Y Í R E G Y H A Z A 
A p o s s i b l e d a m a g i n g e f f e c t o f f u n g i c i d e s a p p l i e d a t t h e t i m e of f l o w e r i n g o n 
t h e po l l en g e r m i n a t i o n , f r u i t s e t a n d y i e ld of J o n a t h a n app l e t r e e s h a s b e e n s t u d i e d 
u n d e r l a b o r a t o r y a n d f ie ld c o n d i t i o n s . W h e n p o l l e n s of app le t r e e s c o m e i n t o d i r e c t 
c o n t a c t w i t h f u n g i c i d e s t h e y g i v e n o c o n s i d e r a b l e r e s u l t s a f t e r b e i n g g e r m i n a t e d f o r 
24 a n d 48 h o u r s . W h e n s p r a y i n g i n t h e f i e l d , p o l l e n s c o l l e c t e d 24 h o u r s l a t e r g e r m i n a t e 
w i t h a n y f u n g i c i d e app l i ed . I t c a n b e s t a t e d t h a t s p r a y i n g w i t h c e r t a i n f u n g i c i d e s a t 
f l o w e r i n g t i m e r e d u c e s t h e f r u i t s e t d u e t o t h e i n h i b i t i o n of po l len g e r m i n a t i o n . T h i s 
i n h i b i t i o n is p a r t l y or en t i r e ly c o m p e n s a t e d b y m e t e o r o l o g i c a l f a c t o r s a n d r e t a r d e d 
d e h i s c e n c e of a n t h e r s , a n d the a m o u n t of y ie ld will n o t b e r e d u c e d ; i t m a y e v e n i n c r e a s e . 
I n c r e a s e in t h e a m o u n t of y i e ld i s i n r e l a t i o n w i t h t h e f u n g i c i d e e f f e c t of t h e p l a n t 
p r o t e c t i v e s a p p l i e d . 
Introduction 
Chemical control of fungal diseases, even at t h e t ime of f lower ing , is more 
and more widely used in apple-producing farms. T h e question n a t u r a l l y arises, 
whether it is necessary to spray w i th fungicides a t th is stage of development , 
and in which phase of flowering can control be appl ied without damage? 
In Hungary t h e r e are two f u n g a l diseases which cause v e r y serious 
damages to apple t rees : Podosphaera leucotricha (Ell . et Ev.) Sa lm. and Ven-
turia inaequalis (Cke.) Win t . The vi rulence of these pa thogens and t h e resistance 
fo apple trees at f lowering time are in inverse relat ion. In this period t he assim-
ilating surfaces of apple trees s top increasing. I t is possible t h a t t h e existing 
assimilating surface is no t able to p roduce suff icient amounts of assimilates 
to meet t he requi rements of f lowering and fruit se t . Thus the t r ee exhausts 
its nu t r i en t reserves, t he reby causing a considerable decrease in disease resist-
ance, as it was pointed out by C S O R B A (1962) in relat ion with Podosphaera 
leucotricha, and by K i s s (1963) in re la t ion with Venturia inaequalis. Chemical 
control during f lowering may be m a d e reasonable b y the fact t h a t in many 
cases f lowering is p ro t rac ted , therefore the possibility of infection increases. 
The dura t ion of f lowering is determined — besides genetic factors — by tem-
pera ture , moisture, e tc . The role of t empera tu re should , however, be empha-
sized, since certain tempera tures which slow down t h e ra te of f lower ing may 
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be favourable for pathogenic fungi. All these factors prove the necessity of 
spraying at flowering t ime . The problem has, however, another aspect, i.e. 
the effect of fungicides applied at this stage on the pollen germination, fruit 
set and yield. 
Many research workers have s tudied recently the question and examined 
pesticides from this point of view. S C H Ä F E R ( 1 9 6 5 ) found that in apple trees 
t reated with a combination of Zineb -! Karathan and a number of organic 
fungicides, the extent of pollination did not decrease. L I E B S T E R ( 1 9 6 5 ) in his 
two-year experiment did not observe early abscision as a reaction to treat-
ments with fungicides and stated t h a t commercial organic fungicides of the 
German Federal Republic had no unfavourable influence on fruit set . On the 
basis of his experiments carried out in Switzerland, Z A H O V ( 1 9 6 3 ) reported 
a successful control over Venturia inaequalis by spraying apple trees in full 
blossom with the best-known fungicides without any unfavourable effect on 
the amount of yield. M I N O I U E T al. ( 1 9 6 3 ) investigated the fruit set in apples, pears 
and sour cherries a f te r t reatments with bordeaux mixture and found that 
copper inhibited the f ru i t set. They pointed out fu r ther t h a t all plant protectives 
had an unfavourable effect on pollen germination in every f ru i t species. 
E A T O N ( 1 9 6 3 ) too, approached to the problem by using the method of pollen 
germination. In the course of his experiments he found that Captan 50 con-
siderably reduced the germination percentage of pollens and inhibited the 
growth of pollen tubes even in a 2 per cent concentration. K A S P E R S ( 1 9 6 5 ) 
sprayed in his experiment three t imes with 0.2 per cent Orthocid 50 during 
flowering and found no unfavourable effect exerted on the amount of yield. 
B R A U N — S C H Ö N B E C K ( 1 9 6 5 ) reported tha t pollen germination in vi t ro was to 
the highest extent reduced by the fungicides Orthocid (Captan), Pomarsol 
(TMTD) and Delan (Dithianon), while Akricid (Binocapryl), Morestan (Chino-
methionat) and Fuklasin Ultra (Thiokarbainate) had slight toxic effect on the 
pollens of apple trees. On the other hand with these fungicides applied per-
centage fruit set was found to be higher as compared to the control.According 
to D H U R I A — H A N S E R B U C H L O H ( 1 9 6 5 ) Thiodan applied during blossoming 
had no damaging effect on the f ru i t set in apple t ree. D O N O H O ( 1 9 6 4 ) established 
t h a t the known p lan t protectives are not harmful for the yield. 
When studying the data of l i terature we meet contradictions which can 
be explained by the fac t , that au thors have worked under different circumstan-
ces, so in their results different microclimatic factors manifest themselves. 
This rendered it necessary for us — when elaborating an efficient control of 
Podosphaera leucotricha and Venturia inaequalis — to carry out observations 
and experiments of our own in order to throw light upon the effects that the 
organic fungicides not yet introduced in practice exer t on our highly important 
var ie ty Jonathan under the peculiar climatic conditions of Hungary . 
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Materia l a n d Method 
W e ca r r i ed on e x p e r i m e n t s for t w o y e a r s , in 1966 a n d 1967. I n 1966 w e p e r f o r m e d 
f ie ld ( in v i v o ) and l a b o r a t o r y (in v i t ro ) t e s t s , whi le in 1967 o n l y t h e f ie ld e x p e r i m e n t s were 
r e p l i c a t e d . 
1. Field experiments. T h e m a t e r i a l of t h e e x p e r i m e n t s cons i s t ed of d w a r f J o n a t h a n 
a p p l e t r e e s g r a f t e d to E M . I X s tocks , w h i c h h a d a b u n d a n t b l o s s o m s in b o t h y e a r s . On t h e 
t r ee s of t h e e x p e r i m e n t a l a r e a we c o u n t e d a n a v e r a g e of 5 0 0 — 1 8 0 0 blossoms p e r t r e e in 1966 
a n d 600 2200 in 1967. M e t e o r o l o g i c a l d a t a of t h e two y e a r s a r e p r e s e n t e d in T a b l e 1. 
T a b l e 1 
Meteorological data of the experimental site 
M o n t h l y P r e c i p i t a t i o n 
Yea r Month average 
t empe ra tu r e 
°C 
m a x i m u m 
°C 
m i n i m u m 
°C 
m m frequency 
1 9 6 6 April 1 3 . 6 1 8 . 1 7 . 3 1 2 . 3 7 
May 1 7 . 1 2 2 . 4 9 . 7 6 1 . 4 9 
1 9 6 7 April 1 0 . 9 1 4 . 6 6 . 0 4 0 . 9 1 3 
May 1 6 . 9 2 1 . 4 1 0 . 8 6 4 . 4 9 
a) P o l l e n - and f r u i t s e t e x a m i n a t i o n s . I n th i s case b l o s s o m s sti l l in b u d a n d those 
d r o p p i n g t h e i r pe t a l s ( b r o w n s t i g m a s ) w e r e r e m o v e d p r io r t o b e g i n n i n g t h e t r e a t m e n t s . 
By t h i s m e t h o d f lowers of a p p r o x i m a t e l y h o m o g e n o u s d e v e l o p m e n t s tage w e r e s p r a y e d 
wi th t h e f u n g i c i d e s in q u e s t i o n , acco rd ing t o t h e p r e s c r i p t i o n s . S p r a y i n g was c a r r i e d out 
w i t h a h a n d s p r a y e r to a s o a k i n g po in t . In f a c t , w e worked w i t h a " h a l f - t r e e " m e t h o d t h a t is, 
half of t h e s a m e t ree s e r v e d as con t ro l . 2 0 0 — 7 0 0 f lowers were s p r a y e d in e a c h t r e a t m e n t . 
W e p r e v e n t e d t h e possible o v e r l a p p i n g of s p r a y s b y s p r a y i n g b e f o r e n o o n in wind les s w e a t h e r , 
a n d i so l a t ed h a l f - t r e e s w i t h l i n e n c lo th . 
T h e d a t e of s p r a y i n g i n 1966: 6 th A p r i l 
i n 1967: 5 th M a y 
F r u i t s e t w a s e v a l u a t e d in 1 9 6 6 on 3 — 4 t h J u n e 
in 1967 on 2 0 — 3 0 t h J u n e , 
a f t e r t h e f i r s t n a t u r a l f r u i t d r o p . T r e a t m e n t s a r e s u m m e d u p i n T a b l e 2. 
b) Y i e l d e x a m i n a t i o n s w e r e car r ied o u t in a s e p a r a t e e x p e r i m e n t w i th t h r e e rep l i ca -
t ions . E a c h p l o t c o n t a i n e d 2 1 t r e e s . T h e t r e a t m e n t s a n d the t i m e of s p r a y i n g w e r e i d e n t i c a l 
in t h e t w o f i e l d e x p e r i m e n t s . I n t h e s e e x p e r i m e n t s s p r a y i n g w e r e c a r r i e d ou t w i t h t h e S-293 
t y p e s p r a y e r . Chemica l s w e r e m i x e d in t h e c o n t a i n e r of the s p r a y e r . T h e a m o u n t of yield 
w a s d e t e r m i n e d o n t h e 2 2 — 2 3 r d S e p t e m b e r in b o t h yea r s ( T a b l e 2) . 
2. Laboratory tests. T h e i n f l u e n c e of t h e f u n g i c i d e s in q u e s t i o n on pollen g e r m i n a t i o n 
w a s s t u d i e d b y t w o m e t h o d s . 
a ) P o l l e n s were t a k e n f r o m fu l l f lowers of u n s p r a y e d t rees a n d g e r m i n a t e d in a h a n g i n g -
d r o p p r e p a r a t i o n accord ing t o D a n i e l ' s m e t h o d (1952) in a 10 p e r c e n t sugar s o l u t i o n w i t h 
p l a n t p r o t e c t i v e s of a d e q u a t e c o n c e n t r a t i o n a d d e d . G e r m i n a t i o n p e r c e n t a g e was d e t e r m i n e d 
a f t e r 24 a n d 48 h o u r s by m e a n s of a mic roscope . T h r e e para l le l e x a m i n a t i o n s were p e r f o r m e d 
w i t h e a c h p r e p a r a t i o n . N u m b e r of e x a m i n e d p o l l e n s r a n g e d f r o m 3 0 0 t o 400 in each t r e a t m e n t . 
b ) P o l l e n g e r m i n a t i o n w a s s t u d i e d f u r t h e r b y col lect ing p o l l e n s f r o m t r e e s s p r a y e d 
in t h e f i e ld 24 h o u r s before . I n t h i s case too , g e r m i n a t i o n was c a r r i e d o u t in s u s p e n s i o n in a 
10 pe r cen t s u g a r so lu t ion . R e s u l t s of g e r m i n a t i o n were f o u n d o u t 24 h o u r s l a t e r w i t h a m i c r o -
scope a t 80 t i m e s m a g n i f i c a t i o n . 
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Table 2 
Treatments 
E x a m i n e d fungicides l i s t -
ed by active a g e n t s 
Concentra t ion % 
1966 1967 
a) F u n g i c i d e s against F u s i c l a d i u m : 
Thiokarbamal 
1. T h i e z e n e 80 0 .2 0 .2 
2. Z M P 85 0.2 0.2 
3. A n t r a c o l  0 .2 0 .2 
4. M a n e b  0.2 0 .2 
Captan 
5. O r t h o c i d 50 0 .3 0 . 3 
6. M a l i p u r 50 0 .3 0 . 3 
Dithianon 
1. D e l a n 50 0.075 0 . 0 7 5 
8. I T 3296 0.05 0 .05 
Dodin 
9. M e l p r e x  0.05 0 . 0 5 
Copper -f Thiokarbamat 
10. K u p f e r - L o n a c o l  0.5 0 .5 
Diclorfluoranid 
11. E u p a r e n 50 0.25 0 .25 
Thiuram 
12. T M T D  0.2 0 .2 
13. P o l y r a m Combi  0.2 0 .2 
Folpet 
14. O r t h o - P h a l t a n  0.25 0 .25 
b ) Fung ic ide s a g a i n s t a p p l e mi ldew: 
0.05 0 . 0 5 
15. M o r e s t a n 50 ( C h i n o m e t h i o n a t ) . . 
0.05 0 .05 
16. P P 781 ( J F 2067) 
0.5 0 .5 
17. T h i o v i t ( N e t z s c h w e f e l )  
18. 0 control  
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Table 3 
Pollen germination results of Jonathan apple in "in vitro" examinations 
G e r m i n a t i o n m e d i u m : 
10 pe r c e n t suga r so lu t ion + t h e e x a m i n e d fung ic ide . 
G e r m i n a t i o n p e r c e n t a g e a f t e r 24 a n d 48 h o u r s 
Fungicides applied 
Germina t ion pe rcen tage 
24 hours 48 hours 
Tiezene  0 . 0 0 . 0 
Z M P  0 . 0 0 . 0 
M a n e b  0 . 0 1 . 0 
A n t r a c o l  0 . 0 0 . 0 
O r t h o c i d  0 . 0 0 . 0 
M a l i p u r  0 . 0 0 . 0 
D e l a n  0 . 0 0 . 0 
I T 3296 3.5 3.5 
M e l p r e x  0 . 0 0 . 0 
K u p f e r - L o n a e o l  0 . 0 0 . 0 
E u p a r e n  0 . 0 0 . 0 
T M T D  3.8 4.2 
P o l v r a m C o m b i  0.5 0.8 
O r t h o - P h a l t a n  3.0 3.0 
M o r e s t a n  0 .0 0.0 
P P 781 ( J F 2067) 0.8 0.8 
T h i o v i t  0.9 1.3 
Cont ro l  55.8 59.3 
Table 4 
Germination results on Jonathan apple pollens collected 
24 hours after spraying in vivo at the time of flowering 
G e r m i n a t i o n m e d i u m : 10 pe r cen t s u g a r so lu t ion . 
G e r m i n a t i o n p e r c e n t a g e a f t e r 24 h o u r s (1966) 
Fungicides appl ied 
Germinat ion pe rcen tage 
a f t e r 24 hours 
Difference 
in f avour 
of -f- t r e a t e d 
— control pollens 
T rea t ed Control 
Tiezene  51.6 53.4 — 1.8 
Z M P  29.6 28.7 + 0.9 
M a n e b  23.5 27.4 3.9 
A n t r a c o l  63.4 41.2 + 22.2 
O r t h o c i d  31.6 49.7 - 1 8 . 1 
47.1 59.2 - 1 2 . 2 
D e l a n  39.6 52.6 — 13.0 
I T 3296 18.3 43.6 — 25.3 
Melp rex  28.1 33.6 - 5.5 
K u p f e r - L o n a e o l  57.3 61.9 - 4 .6 
56.3 50.1 + 6.2 
T M T D  43.6 40.2 + 3.4 
P o l y r a m Combi  17.3 38.2 — 20.9 
O r t h o - P h a l t a n  53.5 58.3 — 4.8 
45.6 43.8 + 1.8 
P P 781 ( J F 2067) 49.6 53.2 - 3.6 
T h i o v i t  35.6 38.2 2.6 
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Results 
Exper imenta l results are shown in Tables 3, 4, 5 and 6. 
Pollens of J o n a t h a n apple t r ees having got into direct c o n t a c t with the 
examined fungicides show no considerable germinat ion (Table 3). Maximum 
germinat ion — a f t e r 48 hours — was 4.2 per cen t with TMTD appl ied. In case 
of t r ea tmen t s car r ied out by us ing the fungicides Maneb (1 per cent), I T 
3296 (3.5 per cent ) , Polyram Combi (0.8 per cen t ) , P P 781 ( J F 2067) (0.8 per 
cen t ) and Thiovi t (1.3 per cent) pollens showed some germinat ion . There is 
h a r d l y any difference in percentage between germinat ing for 24 and 48 hours. 
Germinat ion percentage of pol lens compared t o the control shows a great 
difference in f a v o u r of the con t ro l . According t o the evidence of our results 
t h e fungicides examined in vi t ro inhibi t the germinat ion of pollens of Jona than 
app le trees to a h igh extent. 
Germination results of pol lens collected f r o m flowers 24 h o u r s after spray-
ing are included in Table 4. The resul ts show t h a t among the examined 17 prod-
Table 5 
Percentage results of fruit set after spraying at flowering time, as compared to the control 
Dif fe rence i n f a v o u r of t r e a t e d ( + ) and c o n t r o l ( —) blossoms ( 1 9 6 6 , 1967) 
T r e a t m e n t 
Frui t set 
1966 
p e r c e n t a g e 
1967 
Difference % 
t r e a t e d contr. t r e a t e d contr. 1966 1967 
T i e z e n e  16.0 21.6 22 .4 23.4 — 5.6 1.0 
Z N P  3 . 3 5.9 27 .1 28.4 - 2 . 6 1 .3 
M a n e b  12.9 10.9 58 .0 34.6 + 2.0 + 23 .4 
A n t r a c o l  9 .2 12.4 32 .5 23.7 - 3 . 2 + 8 .8 
O r t h o c i d  9 .6 14.2 20 .0 12.3 - 4 . 6 + 7.7 
Ma l ipu r  9 .4 6.8 23 .4 31.5 + 2.6 8 .1 
D e l a n  11 .8 16.2 24 .0 29.0 - 5 . 4 - 5 .0 
I T 3296 8 .4 12.2 50.0 47.9 — 3.8 + 2 .1 
Melprex  13 .9 9.2 27 .3 24.1 + 4 . 7 + 3 .2 
K u p f e r - L  6 .8 4.7 23 .4 19.3 + 2 . 1 + 4 . 1 
E u p a r e n  13 .6 15.9 20 .0 26.2 —2.3 - 6 .2 
T M T D  11 .6 12.0 28 .6 32.4 - 0 . 4 3 .8 
P o l y r a m Combi  6 . 8 4.9 25.0 18.7 + 1.9 + 6 . 3 
O r t h o - P h a l t a n  15 .8 13.3 30.0 32.6 + 2 . 5 - 2 .6 
Mores t an  10 .7 17.6 28.0 41.6 - 6 . 9 13 .6 
P P 781 ( J F 2067) 5 .4 8.1 26.0 17.3 - 2 . 7 + 8 .7 
T h i o v i t  8 .7 12.3 12.0 19.2 - 3 . 6 7 . 2 
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ucts ZMP, Antracol, Euparen, TMTD and Morestan influenced pollen germi-
nation in a positive direction, as compared to the control. I t is very impor tan t 
tha t in every " in vivo" t r e a tmen t pollens showed sufficient germinations as 
compared to the control. This suggests chemical-free pollens being always 
present in blossom due to the fact that dehiscence of an thers does not t ake 
place at the same time within a flower. 
The third part of our examinations consisted of the determination of 
fruit set results in plots sprayed at the time of flowering (Table 5). 
When comparing the results of the two years we f ind t h a t among the 
products applied e.g. Maneb, IT 3296, Orthocid, Malipur, Ortho-Phal tan, 
P P 781 ( JF 2067) inhibited f ru i t set in one year , while promoted it in the other . 
Antracol and Melprex influenced the fruit set positively in bo th years. However, 
in spite of the inhibiting effect of organic fungicides on pollen germination and 
frui t set, no effective decrease in yield was found as proved by Table 6. 
Yield shows an upward t r end as compared to the control with nearly all 
plant protectives applied. Some decrease in yield was found in both years only 
when Thiovit used. 
Table 6 
Yield trend in kg in 1966 und 1967 on the average 




Ti ezene  1 1 . 0 15.0 
Z M P  11.5 15.6 
M a n e b  10.9 14.0 
A n t r a c o l  7 .6 11.1 
O r t h o c i d  11.3 14.5 
M a l i p u r  10.8 14.7 
D e l a n  12.2 15.0 
I T 3296 9.6 13.8 
M e l p r e x  11.5 14.5 
K u p f e r - L o n a c o l  10.5 14.0 
E u p a r e n  11.4 14.8 
T M T D  12.0 16.3 
P o l y r a m Combi  10.3 17.0 
O r t h o - P h a l t a n  9.0 14.0 
M o r e s t a n  12.1 16.3 
P P 781 ( J F 2067) 11.8 14.7 
T h i o v i t  8.8 13.1 
О con t ro l  9.0 13.6 
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Summing up all results it can be established tha t t he inhibition of the 
individual pa r t processes m a y be influenced not only by the active agent , but 
also by the accompanying aggregates, emulga tors , etc. and last but not least 
by weather. The great differences between f ie ld and labora tory treatments result 
part ly from the influence of meteorological factors ( temperature, light, pre-
cipitation) and from the special structure and behaviour of blossoms. 
Our experimental resul ts confirm the necessity of spraying with fungi-
cides during flowering. 
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RESISTANCE OF HARD-COATED SEEDS 
OF CONVOLVULUS ARVENSIS L. TO VARIOUS 
HERBICIDES 
By 
G Y . C Z I M B E R 
COLLEGE O F A G R I C U L T U R A L S C I E N C E S , D E P A R T M E N T O F BOTANY 
A N D P L A N T P H Y S I O L O G Y , MOSONMAGYARÓVÁR 
Among the weeds of Hungarian field- and horticultural crops Convolvulus 
arvensis L. causes the greatest damage. In spite of a wide application of chemical 
weed-killers it has been repressed only to a small extent, in certain crops it has even 
become resistant to continued applications of amino-chlorotriazines. One of the causes 
of its expansion is the 90 — 96 per cent hard-coatedness of the seeds which can remain 
in the soil for years and are thus sources of repeated infections. Due to an imper-
meabili ty caused by hard-coatedness — as long as this proper ty is not changed by 
soil factors — seeds of convolvulus are resistant to various herbicides, as shown in 
author 's field experiments carried out in 1967 with 1 and 3 per cent solutions of Krezo-
nit E, 1 per cent of the herbicides Hungazin P K and К 64 and in 1968 with 3 per cent 
solutions of Prevenol 56 and Aminotriazol and 1 per cent of Karmex sprayed over 
the soil surface, fur ther with Avadex (Diallate) and Avadex BW (Triallate) worked 
in 1 per cent concentration; and in his laboratory experiments when using the same 
herbicides. In future programs of weed control special a t tent ion should be paid to 
Convolvulus and — in general to weeds with hard-coated seeds. 
Introduction 
In order to increase yields in field crops many up- to -da te me thods of 
weed control have been employed during t he last decade. The use of va r ious 
herbicides has , however, caused changes in the weed f lo ra . In Hungary , t he 
covering percentage of the major i ty of i m p o r t a n t weed species either show 
somewhat decrease or has remained t he same as before t h e application of 
herbicides ( Ú J V Á R O S I 1 9 6 6 ) . In certain cases, with a con t inued appl icat ion 
of herbicides, t he original weed flora has changed into a weed population con-
sisting most ly of resistant types ( U B R I Z S Y 1 9 6 7 ) . 
A new method of mak ing herbicides more efficient is to apply t h e m 
under the soil surface. U B R I Z S Y ( 1 9 6 3 ) considers the appl icat ion of soil steriliz-
ing herbicides to be an i m p o r t a n t step. Herbicides t h a t got under t he soil 
surface can be successfully used in control l ing deep-rooted perennials a n d 
weed-seeds germinat ing in deeper soil layers ( B Á N K I — B I H A R I 1 9 6 7 , K I N G 
1 9 6 6 ) . 
According to H A R P E R (cit . K I N G 1966) methods of soil cult ivation w i th -
out ploughing make it superf luous to work in the herbicides, as weed-seeds 
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fallen to the ground are killed by the herbicides even when the latter a re 
sprayed over t h e surface of the soil. By ploughing and hoeing weed-seeds get 
from the surface to deeper layers of soil and provide reserves for weed infec-
tions for a long time. Thus, f rom the point of view of chemical weed control 
soil cultivation has become undesirable. 
Apart f rom foreign experimental results a t tempts have been made also 
in Hungary to apply "Krezoni t E " (containing dinitro-orto-krezol as active 
agent) for soil sterilization. S Z E P E S S Y (1964) obtained relatively good results 
in sugar beet and maize s tand grown in small plots. Similar results were 
reported by C Z I M B E R (1964) on his culture pot experiment against seeds of 
Cuscuta species. K U R O L I ' S successful labora tory results (1965) were not con-
firmed by his large-scale experiments which he explained by soil sterilization 
with "Krezoni t E " applied a t the wrong t ime and in too small doses. 
As for t h e experiments of all the three authors it should be noted t h a t 
the herbicide was applied as sprayed over t he soil surface. 
Besides the general problems outlined above concerning the effect of 
herbicides, Convolvulus arvensis L. is worth of special a t tent ion in Hungary . 
According to Ú J V Á R O S I ( 1 9 5 7 ) , 1 5 years ago, with a covering percentage of 
6 . 8 9 5 , convolvulus was in the first place among the weeds on the nat ional 
average, i.e. accounted for 21.8 per cent of the national to ta l . Though since 
then its covering percentage has decreased (from 6 . 8 9 5 to 5 . 2 3 8 percent) , 
Convolvulus arvensis L. is — even today — in the first place ( Ú J V Á R O S I 1 9 6 6 ) . 
This weed called further a t ten t ion by becoming resistant to triazine in certain 
crops. According to U B R I Z S Y ' S observations ( 1 9 6 6 , 1 9 6 7 , 1 9 6 8 ) , in Hungar ian 
vineyards t he earlier t radit ional weed populat ion, Amarantho-Chenopodietum, 
has been replaced by the Convolvulo-Portulacetum association which consists 
of far less weed species — almost exclusively of Convolvulus (in 80 per cent) 
but of resis tant types. 
Herbicides applied in deeper layers of soil may exert a high killing effect 
on many-hudded convolvulus rhizomes. Absolute a t tent ion should be paid 
however, to convolvulus seeds present in soil in great numbers , as they m a y 
he sources of repeated infestations. Namely, due to their high per cent ha rd -
coatedness ( C Z I M B E R — R E I S I N G E R 1 9 6 8 ) t h e y may not only survive for years 
in soil ( Ú J V Á R O S I 1957), b u t even resist the herbicides applied. The only 
exception is the small percentage in which this property either did not devel-
op, or under the influence of various fac tors (mechanical injury of the seed 
coat, effect of microorganisms on the seed coat, frost, etc.) ceased to exist. 
In his repor t Kiss (1964) speaks about the problems of chemical weed control 
in the wine growing district of Mór as "convolvulus p rob lem" . A more success-
ful control can be exercised over it by applying more efficient herbicides, as 
well as using herbicides of different effect mechanisms every year (herbicide 
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ro t a t i on ) . S R I P L E N G — S M I T H (1960) also consider t he reproduction b y seed to 
be an impor t an t fac tor in any p rog ram of controlling convolvulus. 
Herbic ide resis tance of hard-coated seeds is caused by their epidermis 
cell walls being th ickened and impregna ted with l ignine, cutine or suberine 
( S R I P L E N G — S M I T H 1960). This is u n d o u b t e d l y the layer which is responsible 
for impermeabi l i ty of t h e seed-coat t o wa te r and gas. Wi thou t them, however, 
the process of germinat ion cannot s t a r t . The layer t h u s impregnated causes 
the "ha rd -coa t ednes s " of seeds, so herbicides either in water solut ions or in 
gaseous s t a t e cannot pene t ra te t hem and their germ-killing abil i ty remains 
ineffect ive. On the o t h e r hand, when t h e effect of herbicides applied in to the 
soil has ceased — and if the cell l a y e r recovers its permeabil i ty u n d e r the 
influence of previously mentioned fac to r s seeds germinate wi thou t anv 
in jury a n d develop new plants . 
Exper imen t s described in this p a p e r were carried out to prove t h e above 
exposit ion. 
Material a n d Method 
In order to prove the resistance of hard-coated convolvulus seeds to contact- and 
root herbicides we started laboratory and field experiments in 1967 and 1968. As herbicides 
we used 1 and 3 per cent solutions of "Krezon i t E " containing dinitro-orto-krezol (DNOC-
ammonium salt), 1 per cent solution of "Hungaz in P K " containing Aktinit P K as active 
agent, 1 per cent solution of " K 64" with an active agent combination of Hungazin PK, 
Ametrin and Dikonirt, fur thermore , 3 per cent solutions of Aminotriazol and Prevenol 56 
(CIPC) as well as solutions of Avadex (Diallate), Avadex BW (Triallate) and Karmex (DCMU) 
sprayed in 1000 litre water per ha. Avadex and Avadex BW were worked in prior to plough-
ing. In laboratory tap water was used for irr igation as a control. Both in the laboratory and 
in the field we worked with two series. 
In one of the series scarified seed (D), in the other untreated ones (KL), i.e. those 
in the state of hard-coatedness — of convolvulus were sprayed with each of the above men-
tioned herbicides. By using scarified seeds we intended to obtain da ta on the ex ten t of ger-
micidal capaci ty ill herbicides. 
Under laboratory conditions 100 seeds per treatment were germinated at room tem-
perature for 15 days. Seeds t h a t had not germinated were washed out once, thus freed from 
the effect of herbicides; a f ter having been scarified and treated with tap water they were 
placed again into an incubator in order to make certain of their previous herbicide resistance 
caused by the anatomical s t ructure of the seed coat. 
Our field experiments were started on the 10th May 1967 and on the 17th April 1968 
respectively, a t the Experimental Field Station of the College of Agricultural Sciences, Moson-
magyaróvár, on an alluvial area of the Danube. 400 seeds per t r ea tment were sown in 1.5 X 1 m 
plots with a spacing of 4 X 10 cm, at a depth of 3 4 cm. Thus, in the 10 and 12 plots respect-
ively of the two experiment series started in 1967 and 1968 a total of 8800 seeds were required. 
This quant i ty was collected in autumns of 1966 and 1967 at the field station of our Inst i tu te . 
Seeds were stored before sown at room temperature . 
Results 
The resul ts of l abora to ry germinat ion are summarized in Table 1. I n the 
scarified (hard-coated) serie swelling a n d germination occurred only a t an 
extent corresponding with t he percentage of normal coa ted seeds in each t r e a t -
ment. Owing to the germicidal effect of 1 and 3 percent Krezonit E and К 64 
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Table 1 
Germination of Convolvulus arvensis seeds treated uith various herbicides 
under laboratory conditions 
Seeds g e r m i n a t e d — and swol len or mouldy 
re spec t ive ly — from 100 seeds p e r t r e a t m e n t 
Non-scar i f i ed series Scarif ied series 
T i m e of starting 
t h e germination 
exper iment 
T rea tmen t s Germinated 
Swollen 
or 
m o u l d y 
Germin-
ated 
G e r m i n a t e d 
Swollen 
or 





n u m b e r per cent 




8 92 - 93 
Krezonit E •JO/ 0 — - 2 98 96 
April 2, 1967 Hungaziu PK 1% 2* 2 10 88 71* 74 19 
К 64 1% - 4 96 — - 97 
Control 4 4 2 94 90 90 5 
Aminotriazol ОО/ 
° / о 3* 3 3 94 93* 93 3 
Avadex (Diallate) 1% 4* 4 4 92 95* 95 2 
Avadex BW 
March 22. 1968 (Triallate) 1% 3* 3 4 93 90* 90 5 
Karmex 1% 4* 4 4 92 96* 96 2 
Prevenol 3 % 5* 5 3 92 93* 93 4 
Control 4 4 2 94 94 94 4 
* Seed? germinated but seedlings with two cotyledons were killed by the herbicide. 
no germination — even of a minimum occurred, in the other t reatments 
the few seeds t h a t germinated were killed af ter 1 or 2 weeks. Swollen or mouldy 
seeds can be considered as originally normal coated. Namely, normal coated 
seeds absorb water through their permeable seed coats and swell, but — owing 
to the active agent solved in it — cannot germinate . Hard-coated seeds which 
had not germinated, had not even swollen, af ter having been washed ou t , 
scarified and repeatedly germinated developed healthy seedlings. This fac t 
proves that when first germinated — owing to the impermeability of the i r 
seed coats t hey could not t ake up either wa te r or water-solved active agents, 
so they resisted the effect of herbicides. Some phytotoxic effect was observed 
in seedlings developed from seeds treated originally with Karmex; these 
seedlings were retarded in g rowth as compared with plants in the other t rea t -
ments. The results of the scarif ied series prove the same. Seeds freed previously 
from hard-eoatedness became permeable and swelled, but owing to the inhibi-
tory effect of chemicals except for the controls — those t rea ted with Krezo-
ni t E and К 64 did not even start to germinate. In the other treatments t he 
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seedlings were killed a t different stages of development. In these t rea tments 
the killing effect of herbicides on seedlings showed t he following t r end : 
Hungazin PK: Seedlings reached one-leaf stage while their cotyledons 
became more and more etiolated. Even their first leaves had no chloroplasts 
when unfolding, and before obtaining the shape characteristic of the species, 
the p lants died. 
Fig. 1. Development in 3 percent solutions of Aminotriazol and Prevenol of seedlings grown 
from scarified Convolvulus arvensis seeds 
Aminotriazol: Eve ry seed germinated and developed healthy green 
cotyledons; the latter became, however, etiolated in a short time and the 
plants collapsed and died. Hvpocotyls of some plants were elongated (Fig. 1). 
Avadex (Diallate): Seedlings developed with mostly etiolated cotyledons 
of various shape and size, b u t these too withered in a shor t time. 
Avadex BW (Triallate): Symptoms were similar to those observed with 
seed treated with Avadex. Hypocotyls were shorter and thicker. 
Karmex: The relatively short radicles became gradually brown and 
withered. Initially light green cotyledons were etiolated and rapidly withered. 
Cotyledons of some plants remained within the seed coat . 
Prevenol 56: All seeds developed initially healthy seedlings, the absorbing 
zone of which became, however, brown, showing the symptoms of root t ip 
withering. Par t ly developed yellowish green and whitish yellow cotyledons did 
not grow, became tinder-like, thick, and cotyledons par t ly remained within 
the seed coat. Hypocotyls were very short, lying and thickly curved (Fig. 1). 
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Table 2 
Germination of Convolvulus arvensis seeds treated with various herbicides under field conditions 
N u m b e r of seeds g e r m i n a t e d f rom 400 seeds 
per t r e a t m e n t 
T i m e of s tar t ing 
T r e a t m e n t 
non-scar i f ied series scarified series 
t h e experiment g e r m i n a t e d 
n u m b e r per cent n u m b e r per cen t 
Krezonit E 1% 13 3.25 182 45.50 
Krezonit E 3% 6 1.50 74 18.50 
May 10, 1967 Hungazin PK 1% 2 0.50 88 22.00 
К 64 1% — — — — 
Control 13 3.25 269 67.25 
Aminotriazol 3% 11 2.75 78 19.50 
Avadex (Diallate) 1% 7 1.75 95 23.75 
April 17, 1968 Avadex BW (Triallate) 1% 1 0.25 82 20.50 
Karmex 1% 10 2.50 80 20.00 
Prevenol 56 3% 6 1.50 98 24.50 
Control 7 1.75 37 9.25 
In the scarified series t h e sum of germinating and swollen seeds of t h e 
individual t r ea tmen t s is smaller than the to t a l number of seeds, because, w i th 
scarification m a d e only once, several hardcoatcd seeds checked only by germi-
nat ion are le f t behind in mos t cases. 
Exper iments performed under field conditions can be evaluated on t h e 
basis of da ta presented in Tab le 2. In the unt rea ted , non-scarified series (KL) 
in both years we obtained germination results corresponding generally wi th 
t he percentage occurrence of normal-coated seeds only (Fig. 2). Germinating 
seeds were completely killed b y К 64. In each plot of this series 100 seeds were 
sown in a plas t ic net bent in to a V-shape, so more seeds were easily washed 
out of soil in order to make sure by a repeated germination — hut this t ime 
after scarification — about the i r resistance to contact and roo t herbicides while 
in the state of hard-coatedness (impermeability). This t ime germination t ook 
place in Petri-dishes. Seeds removed f rom soil were in tac t and healthy and 
developed viable plants. 
In t he scarified field series (D), in t he experiments performed in 1967, 
in every t r e a t m e n t except fo r К 64, a high number of seeds developed one-leaf 
seedlings u p to the time of evaluation. 88 seedlings germinated in the t r ea t -
ment sp rayed with Hungazin P K showed symptoms of etiolation even a t t he 
stage of t w o cotylédons, and several days later died. I n plots treated wi th 
1 and 3 percent solutions of Krezonit E viable plants developed from a rela t ive-
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Fig. 2. Unt rea ted (KL), i.e. hard-coated convolvulus seeds sown in control plots 
rest for several years in soil wi thout germination 
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]y high number — 182 and 74 respect ively of seeds. The highest number 
of seeds (67.25 per cent) germinated in t he control p lots similarly to the 
scarified labora tory exper iment series as shown in Fig. 3. In the scarified 
field series sown in 1968 the applied chemicals had no phytotoxic effect on 
seedlings germinated in a low number , which was p robab ly due t o a prolon-
gated d ry weather prevai l ing after sowing. Herbicides could not kill scarified 
seeds in t he soil e i ther , as proved b y t h e especially low germination percentage 
(9.25) of the control. 
Conclusions 
R e s u l t s of exper iments carried ou t both under laboratory and field con-
ditions proved t h a t hard-coated seeds of Convolvulus arvensis L. were not 
in jured by herbicides used as "soil steri l izers". Namely , due to their imperme-
abil i ty, seed-coats do no t let water-solved herbicides through as long as — 
under the influence of numerous f ac to r s arising in soil — they become perme-
able. In the case of convolvulus, however , these permeabi l i ty- inducing factors 
develop slowly, dur ing several years , and appear usual ly after the decomposi-
tion of t he active agents . Thus, ha rd -coa ted convolvulus seeds long surviving 
in soil resist the periodical applicat ions of herbicides, make repeated damages 
to our cul t iva ted p l an t s and by producing seeds increase the weed-seed con-
t en t of soils. Therefore in fu ture chemical weed control programs th i s proper ty 
of the hard-coated seeds of convolvulus and other p l an t species should be taken 
into considerat ion. 
All herbicides applied in our exper iments had perfect effect on permeable 
(scarified) convolvulus seeds under l abora to ry condit ions only. 
R E F E R E N C E S 
B Á N K I . L . — B I H A R I , F . ( 1 9 6 7 ) : Újabb gyomirtószerek és szerkombinációk a nagyüzemi gaz-
dálkodásban (New herbicides and herbicide combinations in largescale farming). 
Magyar Mezőgazdaság. 34, 30—31. 
B E N C Z E , J . ( 1 9 5 4 ) : Iregszemese, Pusztapó, Bánkút mezőségi talajainak gyommagfertőzött-
sége (Weed-seed infestation of meadow soils at Iregszemese. Pusztapó and Bánkút). 
Agrártud. Egyet . Agr. Kar. Kiadv. I. 
C Z I M B E R , G Y . ( 1 9 6 4 ) : Előkísérletek a t a l a jban elfekvő arankamagvak csírázóképességének 
megsemmisítésére (Preliminary experiments on destroying the germinative ability of 
dodder seeds resting long in soil). Mosonmagyaróvári Agrártud. Főisk. Közlem.. 7/5, 
1 1 , 1 5 . 
C Z I M B E R , G Y . R E I S I N G E R , M . ( 1 9 6 8 ) : A Convolvulus arvensis keményhéjú magvainak a talaj-
sterilizáló és gyökérberbicidekkel szembeni ellenállóképessége (Resistance of hard-
coated seeds of Convolvulus arvensis to soil sterilizers and root herbicides). Növény-
termelés, 1 7 , 2 4 9 — 2 5 7 . 
KISS, A. (1964): A móri borvidék gyomvegetációja és a vegyszeres gyomirtás problémái 
(Weed population of the wine growing district of Mór and problems of chemical weed 
control). Növényvéd. Kut. Int . Évk . , 9, 137 152. 
KING, I.. J . (1966): Weeds of the world. Leonard Hill Books, London New York. 
Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
RESISTANCE OF HARD-COATED SEEDS 3 2 9 
K U R O L I , G. (1965): Komplex irányú talajfertőtlenítési kísérletek (Experiments on complex 
soil sterilization). Növényvédelem, 4, 8- 17. 
S R I P L E N G , A. S M I T H , F. H. (1960): Anatomy of the seed of Convolvulus arvensis, Amer. J . 
Bot., 47, 386 -392 . 
S Z E P E S S Y , I. (1964): A komplexirányú talajfertőtlenítésről (On complex soil sterilization). 
Növénytermelés, 13, 177—188.' 
UBKIZSY, G. (1963): A vegyszeres gyomirtás legújabb eredményei (Becent developments in 
chemical weed control). Mezőgazdasági Világirodalom, 5/1, 9 18. 
U B R I Z S Y , G. (1966): Gyomirtószerfogó U j a b b eredmények a szőlő vegyszeres gyomirtásá-
ban (Contact herbicides Becent developments in the chemical weed control of 
vineyards). Kertészet és Szőlészet, 15, 8- 9. 
U B R I Z S Y , G. ( 1 9 6 7 ) : Újabb i rányok és eredmények a vegyszeres gyomirtásban (New trends 
and results in chemical weed control). MTA Agr. Oszt. Közlein., 16, 67 86. 
U B R I Z S Y , G. (1968): Long-term experiments on the flora-changing effect of chemical weed 
killers in plant communities. Acta Agronomica Acad. Sei. Hung. , 17, 171—193. 
I J V Á R O S I , M. (1957): Gyomnövények, gyomirtás (Weeds and weed control). Mezőgazdasági 
Kiadó, Budapest. 
Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 

Acta Agronomica Academiae Scientiarum Hungaricae, Tomus 19 (3 — 4), pp. 331 — 332 (1970) 
CATION-DEPENDENT EFFECT OF CHLORIDE 
ON THE PHOTOSYNTHETIC CARBON DIOXIDE 
FIXATION BY BEAN LEAVES 
By 
L . H O R V Á T H , В . I . P O Z S Á R 
INSTITUTE OF ISOTOPES OF THE HUNGARIAN ACADEMY OF SCIENCE, 
RESEARCH INSTITUTE FOR PLANT PROTECTION, BUDAPEST 
Pro anal, potassium chloride as well as pro anal, and puriss. ammonium chloride 
increase the intensity of photosynthetic carbon dioxide fixation, while pro anal, sodium 
chloride and techn. ammonium chloride inhibit it as compared to the distilled water control. 
In the cation-dependent effect of chloride the size of the hydrate layer of the cation probably 
plays a more important role than the ion radius of the cation does. Thus, it is not the chloride 
and ammonium attached to it respectively, but natrium that exerts an inhibiting effect on 
plant metabolism. 
Introduction 
Chloride anion s t imula tes some biochemical reac t ions of photosynthes is 
and p l io tophosphoryla t ion through a biocatalyt ic ac t iv i ty ( A R N O N 1961). 
According to H A A S (1944) the chloride t r e a tme n t p roduced an inhibi t ion of 
biological metabolism in m a n y cul t ivated plants . In o ther exper iments the 
s t imulat ion of pho tosyn the t i c carbon dioxide f ixat ion as a reaction t o ammo-
nium chloride fert i l izat ion was demonst ra ted (Kiss—Kiss—POZSÁR 1968); in 
contras t t o the unfert i l ized control, however , ammonium chloride s t imula t ion 
was slightly inferior to t h e effect of a complex N P K fert i l izat ion. W i t h these 
data t a k e n into considerat ion the effect of chloride on t h e intensity of photo-
synthet ic carbon dioxide f ixat ion was directly s tudied on a biological tes t . 
Material and Method 
Disc samples were excised of primary leaves of Pinto bean and floated for 18 hours 
on water, pro anal, sodium chloride of 10 - 3 mol, potassium chloride and ammonium chloride, 
puriss. and techn. ammonium chloride, respectively. In order to achieve the most perfect 
possible elimination of characteristic instability of biological materials, a disc prepared of iden-
tical leaves were floated on the different solutions. Photosynthetic carbon dioxide fixation 
was determined subsequently by 20 minute exposition in a 5 1 exsiccator containing 120 PC 
activity, from В а 1 4 С 0 3 with 1 3 0 M C / g specific activity, according to A H N O N ' S ( 1 9 6 1 ) method. 
Radioactivity was measured by the liquid scintillation method and expressed in cpm with 
W j  
the mean error of the mean value (E = —- - indicated ( S V Á B 1 9 6 1 ) . Chlorophyll con-
n 
tent was determined by HOLDEN'S (1965) method, and the specific activity per mg was 
expressed in cpm. Technical ammonium chloride for experimental purposes was obtained from 
the Borsodi Vegyi Kombinát (Borsod Chemical Works). 
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Results 
According t o experimental da ta (Table 1) pro anal, potass ium chloride 
as well as pro ana l , and puriss. ammonium chloride s t imula te , while the pro 
a n a l , sodium chlor ide and t echn . ammonium chloride inhibit t he intensi ty of 
photosynthe t ic carbon dioxide f ixa t ion , as compared to t he distilled wate r 
Table 1 
Cation-dependent effect of chloride on photosynthetic C0„ fixation by I'into bean leaves, 
in a 20 minute exposition, related to 0.87 mg chlorophyll, after floated for 18 hours 
on solution of 10~3 mol, as compared to a distilled water control 
Water content of leaves is 67.0 per cent 
T r e a t m e n t Qua l i ty 
Light 
fixation 






f ixa t ion 







syn the t i c 
CO, f ixa t ion 
cpm/250 m g 
fresh weigh t 
Specific ac t iv i ty 
cpm/mg % 
н 2 о 38 410 3123 1970 161 36 440 41 885 100 
NaCl pro anal. 31 325 2521 2132 174 29 193 33 555 80 
KCl pro anal . 45 917 3730 1050 86 44 867 51 571 123 
H4NC1 pro anal. 49 381 4057 2238 186 47 143 54 187 129 
H ,NC1 p u r i s s . 52 405 4291 2132 194 50 273 57 670 137 
H ,NC1 t e c h n . 33 781 2739 2355 164 31 426 36 121 86 
contro l . Data presented show a ca t ion-dependent activity of chloride as regards 
photosynthe t ic carbon dioxide f ixa t ion . The size of the h y d r a t e layer of cat ion 
is supposed to p l ay a more i m p o r t a n t role in the cat ion-dependent effect of 
chloride, t han t he ion radius of cat ion does. In this sense, it is no t chloride and 
ammonium a t t a c h e d to it respect ively, it is pro anal, sodium and technical 
ammonium chlor ide supposedly contaminated with sodium chloride, t h a t exert 
a n inhibiting ef fec t on plant metabol ism. 
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STUDY ON THE SEEDLING WEIGHT 
AND ENDOGENOUS DEHYDROGENASE ACTIVITY 
OF INRRED LINES AND SINGLE 
AND DOURLECROSS HYRRIDS OF MAIZE 
By 
S . G Á S P Á R 
NATIONAL SEED INSPECTORATE, BUDAPEST 
I t was found that forinasane production in embryos of single- and double-
cross hybrids was higher than that in their parents. Seedling weight of the hybrids 
was also higher than tha t of their parents . A close positive correlation was found 
(r = +0 .774 and r = +0 .981 respectively) between the formasane production and 
shoot-root weight ratio of single- and double-cross hybrids. In the case of inbred 
lines such correlation could not be found. In our opinion a s tudy on the shoot/root 
weight ratio and formasane activity at seedling stage may be suitable for a preliminary 
laboratory selection of heterotic hybrids of good combining ability. 
Introduction 
The phenomenon of heterosis has heen studied from m a n y aspects dur ing 
the past years . By means of biochemical examinat ions a difference in ca ta lase 
and peroxidase activity between the crossing partners and their hybrids could 
he demons t r a t ed ( H A G E M A N et al. 1 9 6 2 , S C H R Ä D E R et al. 1 9 6 6 , I R N A Z A R O V — 
K A L I N I N 1 9 6 6 ) . G O L U N S K A Y A et al. ( 1 9 6 5 ) a n d C O R I N G — H O F F M A N N ( 1 9 6 6 ) 
pointed ou t t h a t in the vegeta t ive organs of hybrids the a m o u n t of chlorophyl 
and dry m a t t e r content increased. M C D A N I E L S A R K I S S I A N ( 1 9 6 6 ) s tudied t he 
oxidation and phosphorilat ion activities in the mitochondria of inbred lines 
and hybr ids . Germinat ing power and initial growth of embryos in hybrid maize 
seeds were s tudied by F E D O R O V - T E P L O V A ( 1 9 6 2 ) , D O R O V S K A Y A ( 1 9 6 5 ) , E L 
E R Y A N I F L E M I N G ( 1 9 6 6 ) , G Á S P Á R ( 1 9 6 3 ) a n d B A R A N O V S K Y G A R M S ( 1 9 6 6 ) . 
On the basis of their invest igat ions t h e y pointed out t h a t f rom the g rowth 
intensity a n d development of seedlings conclusions could he drawn regarding 
the ex ten t of heterosis, and through this there was a possibil i ty to select lines 
of good combining abil i ty. M A L A T K O V S K Y ( 1 9 6 6 ) e laborated the principle of 
polari ty as an explanation of the phenomenon of heterosis. In his opinion, 
the higher t h e polarity t h a t is, the ra t io of aboveground and underground 
plant p a r t s — the higher the heterosis ef fect . 
By reviewing the l i te ra ture we have seen tha t dehydrogenase ac t iv i ty 
of inbred lines and hybrids of maize — especially in the ini t ia l stage of seed 
germination — has not heen studied. 
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The t r e n d of shoot and root weight in seedlings of domest ic bred lines 
a n d hybrids, as well as the physiological i ndex of hybrid v igour have also been 
s tudied to a l imi ted extent on ly . To make u p for these deficiencies we carried 
o u t experiments in 1966 — 67 to determine t h e to ta l endogenous act ivi ty of 
dehydrogenase systems in embryos of seeds of inbred lines, single and double 
crosses of maize , as well as t h e shoot and r o o t weight of seedling. 
Material and Method 
The following inbred lines were used in our experiments: C5, 0118b, N6, WF9, 156, 
M14 and 01. The inbred lines were placed at our disposal by the Hybr id Farm of Marton-
vásár . Out of t he seed samples of single cross hybrids the 156xM14, 156 X N6, W F 9 x M 1 4 , 
W F 9 xN6 and 0118b x 156 originated in 1966 from certified seed lots. The single cross hybrids 
C5 X 0118b, C5 X N6, C5xWF9 , C 5 x 0 1 , N6x0118b and 0118bx01 were produced in 1967 
a t the Variety Ident ifying Station of the National Seed Inspectorate, Monor. 
The endogenous activity of total-dehydrogenase systems in embryos was determined 
in the following w a y in distilled water and in a solution containing succin acid substrate: 
4 x 1 0 grains per sample were soaked in 30 °C water for 20 hours, then cut into two with a 
blade along the embryo; the two halves were removed and placed in distilled water. 
The composition of the incubat ion solution was as follows: 3 ml 1 per cent 2,3-5-tri-
phenyl-tetrazolium-chloride, 2 ml 0.1 M succinic acid and 2 ml distilled water. The pH-value 
of the incubation solution was ad jus ted to 6.6 wi th KOH-solution. Incubation took place 
in an ul t ra thermostat at a t empera ture of 30 °C, for 20 hours. After incubation the test-
tubes were placed for 10 minutes in a water-bath a t 100 °C, part ly to stop enzyme activity 
and partly to m a k e the release of the produced formasane easier. Formasane was released 
f rom the cells w i t h acetone and extinction was determined at 480 n m with a Spektromom 
360-type photometer . On the basis of the determined extinction the amount of formasane 
produced was read from a s tandard curve determined with pure formasane solution. We used 
tetrazolium as indicator because according to the literature ( J Á M B O R — D É V A Y 1959) it is 
suitable for determining the to ta l dehydrogenase act ivi ty of plant tissues. 
The germinat ive ability of samples was determined with 2 x 5 0 grains in a paper roll a t 
20 °C. Germination was evaluated on the seventh day . Shoot- and root weight, dry ma t t e r 
weight and dry ma t t e r percentage of etiolated seedlings were established from the sample 
used to determine the germinative ability. Only seedlings considered intact in the germina-
t ion test were used for the determination of dry m a t t e r production. The amount of formasane 
produced by the embryos is given as related to 1 g embryo-dry mat ter , while seedling weights 
to one seedling, in mg. Exper imental data obtained were statistically evaluated at a level 
of P = 5 per cent . 
Results 
Table 1 shows the t o t a l endogenous ac t iv i ty of dehydrogenase sys tems 
in lines and single and doub le cross hyb r id s examined in our experiment in 
solutions w i t h and wi thout succin acid subs t r a t e . 
It can b e well observed from the t ab l e t h a t the ac t iv i ty determined in 
watery solu t ion of dehydrogenase systems of single and double cross hybr ids 
was higher t h a n the ac t iv i ty of lines. Dehydrogenase ac t iv i ty expressed in 
formasane produc t ion of single and double cross hybrids showed a high individ-
ual f luc tua t ion , bu t compar ing the hybr ids with the respect ive pa ren t p a r t -
ners ive saw t h a t they surpassed their p a r e n t s in ac t iv i ty in every case. 
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Table 1 
Formasane production in embryos of inbred maize lines, 
as well as single- and double-cross hybrids without substrate 
and in a 3.5xl0~1mol succin acid solution at 30 °C, in 20 hours 
mg formasane/1 g dry matter 





01 28 35 
WF9  31 25 
0118b  34 34 
C5  37 33 
N6 42 37 
156 51 38 
M14  53 35 
Single cross hybrids 
WF9XM14  64 49 
WF9 X N6 51 45 
156XM14  55 37 
156 X N6 60 45 
0118bx 156 91 52 
0118bx01  46 40 
C5x 0118b  44 36 
C5 X N6 72 59 
C5XWF9  54 45 
C5 X 01 59 56 
N6x0118b  44 36 
Double cross hybrids 
Mv 1 82 40 
Mv 5 56 37 
Mv 602 43 38 
Mv 59 39 35 
By considering lines, single and double cross hybrids as groups, we exam-
ined whether the dispersion in the formasane production of embryos can be con-
sidered uniform. Results of homogeneity tes ts are presented in Table 2. Accord-
ing to the da t a of the table no significant difference in the f luctuation of 
formasane production could be found between the individual groups. 
The to ta l dehydrogenase activity determinedin a solution containing succin 
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Table 2 
Results of homogeneity tests of formasane production in embryos of seed samples 




2 Common y2 
Lines  6 93.63 2.94 
Single cross hybrids  10 193.57 10.13 7.36 
Double cross hybrids  3 366.66 5.92 
Table 3 
Germinative ability of seeds in lines, single and double cross hybrids; 
fresh weight of shoots and roots of seedlings, and trends of shoot/root weight ratios 
S a m p l e 
Lines 
01 . . . . 
WF9 . . 
0118b . 
C5 . . . 
N6 . . . . 
156 . . . 
M14 . . 








C5 x N6 
C5x WF9  
C5 X 01 
N6x0118b  





C e r i u i n a t i v e 























W h o l e p l an t 
f r e s h weight mg/1 p l a n t 
331 , 183 514 
63 I 95 158 
218 J 98 316 
147 I 115 262 
191 152 343 
245 120 365 
149 91 240 
589 298 887 
469 348 817 
563 256 819 
528 i 178 706 
551 ' 144 695 
353 I 227 580 
408 309 717 
351 211 562 
426 298 724 
458 379 837 
482 427 909 
508 152 660 
504 216 720 
344 284 628 
456 374 830 
S h o o t / r o o t 




1 . 2 
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Table 4 
Dry weight and dry matter percentage of shoots and roots of seedlings, as well as trends 
of shoot/root weight ratios in lines, single and double cross hybrids 
S a m p l e 
Shoot ; R o o t 
Whole 1 
p l a n t Shoot R o o t 
W h o l e 
p l a n t Shoot / root 
weight 
ra t io d r y weight m g / 1 p l a n t d r y m a t t e r % 
Lines 
01 21.3 13.4 34.7 6.43 7.32 6.75 1.6 
WF9  6.1 7.2 13.3 9.68 7.57 8.72 0.8 
0118b  16.3 9.6 25.9 7.47 9.79 8.20 1.7 
C5  12.4 10.2 22.6 8.43 8.86 8.62 1.2 
N6 14.5 11.1 25.6 7.59 7.30 7.46 1.3 
156 15.5 9.9 25.4 6.32 8.25 ' 6.96 1.6 
M14  9.0 5.5 14.5 6.04 6.04 6.04 1.6 
Single cross hybrids 
WF9XM14  36.7 23.2 59.9 6.23 7.78 6.75 1.6 
W F 9 X N 6  32.7 28.7 61.4 6.97 8.24 7.51 1.1 
156XM14  33.0 18.5 51.5 5.86 7.22 6.29 1.8 
156XN6  32.2 16.0 48.2 6.09 8.98 6.83 2.0 
0118b X156 33.5 11.5 45.0 6.07 7.98 6.47 2.9 
0118b X 01 22.0 18.7 40.7 6.23 8.23 7.01 1.2 
C5x 0118b  22.5 23.1 45.6 5.51 7.47 6.35 1.0 
C5 X N6 25.1 17.8 42.9 7.15 8.43 7.63 1.4 
C5x WF9  28.8 22.0 50.8 6.76 7.38 7.01 1.3 
C5 X 01 29.9 22.3 52.2 6.52 5.88 6.24 1.3 
N6x0118b  34.8 33.1 67.9 7.21 7.75 7.47 1.1 
Double cross hybrids 
Mv 1 32.3 12.8 45.1 6.35 8.42 6.83 2.5 
Mv 5 33.6 18.4 52.0 6.66 8.51 7.22 1.8 
Mv 59 24.8 23.9 48.7 7.20 8.41 7.75 1.0 
Mv 602 33.3 33.3 66.6 7.30 8.90 8.02 1.0 
acid subs t ra te was the highest in the embryos of single cross hybrids. The average 
activities of lines and double cross hybr ids were nearly on the same level. 
The difference of average endogenous activity between lines and single 
cross hybrids was significant at the level of P = 5 per cent . However, between 
the average endogenous activity of s ingle and double cross hybrids no signif-
icant difference could be proved. 
Succin acid substrate inhibited t h e formasane production of embryos in 
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Table 5 
Results of homogeneity tests of dry matter production in 7 days old seedlings 
from seed samples of lines, single and double cross hybrids 
G r o u p F G s* Common %г 
Lines  6 56.30 4.85 
Single cross hybrids 10 71.72 10.31 0.22 
Double cross hybrids 4 88.94 3.83 
every case except in the lines 01 and 0118b. I n embryos of single and double 
cross hybrids t h i s inhibition was of considerable extent in certain cases. 
Table 3 presents the f resh weight of seven days old embryos in single 
and double cross hybrids, while Table 4 the d r y weight and dry matter per-
centage of embryos . The d a t a clearly show the great difference in weight 
occurring between inbred lines and hybrids originating f rom them even a t 
seedling stage. 
All seedlings of single-cross hybrids were superior to the i r parent bo th 
in fresh weight and dry mat ter production. Fresh weight of seedlings of double 
cross hybrids was also significantly higher t h a n t h a t of the lines, hu t remained, 
on the average, below that of t h e single crosses. 
In a way similar to the method used when examining formasane produc-
t ion , by considering lines, single and double cross hybrids as groups, we exam-
ined whether t h e dispersion of dry matter production can also be considered 
as homogenous. Results of homogeneity tests are presented in Table 5. Da ta 
of the table show tha t between the individual groups no significant difference 
in dispersion was found. 
In dry m a t t e r production there is a significant difference between lines 
and single cross hybrids, as well as between lines and double cross hybrids. 
Between single and double cross hybrids, however, the difference was not 
significant. 
The shoot/root weight ra t io of seedlings in lines, as well as in single and 
double cross hybr ids examined showed a high individual f luctuat ion. 
In case of single and double cross hybr ids a close positive correlation 
was found be tween the shoot/root weight ra t io index expressed in dry weight 
of seedlings a n d formasane production of embryos. The value of correlation 
coefficients be tween the above mentioned t w o variants was r = -f-0.774 in 
single cross hybr ids and r = + 0 . 9 8 1 in double cross ones. The correlation coeffi-
cient obtained in single cross hybr ids was significant at a level of P = 1 per cent , 
while in double cross hybrids a t P = 2 per cent . 
No correlation was found between the formasane product ion of embryos 
and the shoot/root weight index of seedlings in inbred lines. 
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The dry m a t t e r percentage of seedlings was generally lower in single cross 
hybr ids than e i ther in double cross seedlings or in lines. 
Discussion 
Examina t ions of many inbred maize lines and hybrids derived f rom them 
showed tha t t h e t o t a l endogenous act ivi ty of dehydrogenase sys tems in hybrids 
was higher compared to the pa ren t s . 
The ac t iv i ty of the dehydrogenase system within the cell was measured on 
t h e basis of the a m o u n t of fo rmasane produced. Since te t razol ium salts compete 
w i t h the normal electron t r a n s p o r t system, its act ivi ty can be easily charac-
ter ized by the a m o u n t of fo rmasane released in the cell, even if i t is not pro-
por t ional to i t . 
In our exper iment we used a long period of incubat ion in determining 
dehydrogenase ac t iv i ty , owing to the considerable amount of endogenous sub-
s t ra tes and the slow penet ra t ion of TTC into t he relatively large amount of 
embryona l t issue. At the same t ime we took care t h a t results are not influ-
enced by microbal infections o f ten occurring in such cases. Microbal infection 
was prevented b y using an adequa te TTC concentra t ion. 
The higher formasane product ion of hybr ids as compared to their parents 
can be a t t r i bu t ed t o heterosis. This agrees to d a t a already recorded in litera-
t u r e suggesting t h a t heterosis is manifested also in an increased respiration 
ac t iv i ty of hybr ids . 
When compar ing the fo rmasane product ion of double cross hybrids 
s tudied in our exper iments wi th t he same index of their single cross parents , we 
f o u n d t h a t fo rmasane product ion decreased in the former . For example, 
formasane p roduc t ion determined in a subs t ra te- f ree solution in embryos of 
t h e double cross hybr id Mv 602 was lower t h a n t h a t of its seed pa ren t (WF9X 
X N6). The s i tua t ion was the same with the Mv 59 hybr id , in which t he formasane 
product ion of b o t h parents (C5 X N6 and 0118b X 156) exceeded t h a t of the 
double cross h y b r i d . From these d a t a we m a y draw the conclusion t h a t in the 
embryos of double cross hybr ids the dehydrogenase act ivi ty decreases. 
Higher fo rmasane product ion in hybrids as compared to t h e pa ren t lines 
m a y be the resul t of their higher subs t ra te con ten t on one h a n d , and increased 
enzyme act ivi ty , on the other . However, the inhibit ing effect of succin acid 
subs t ra te ( 3 . 5 X l 0 - 2 M) on fo rmásán product ion suggests, t h a t t he heterosis 
of hybrids mani fes t s itself in t h e higher endogenous subs t ra te con ten t of cells 
r a t h e r than in an increased enzyme act ivi ty . 
The high endogenous subs t r a t e content is confirmed by t he observat ion 
t h a t it was in those hybrids ( W F 9 x M 1 4 , 0118b X 156, Mv 1) t h a t succin acid 
subs t r a t e inhibi ted formasane product ion to a high ex ten t , which showed 
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considerable endogenous activity. At the saine t ime, in inbred lines applied 
substrate concentration either s t imulated, or slightly inhibited formasane pro-
duction. Experiments are being carried out to s tudy the inhibition mechanism 
of formasane production under the influence of exogenous substrates. 
The relatively low dry mat ter percentage of single cross hybrid seedlings 
due probably to the higher metabolic activity of their cells is interesting. 
When studying shoot/root weight ratios we found that among the 
11 single cross hybr id combinations in five cases, hybrids exceeded the ratio 
of their parents, and developed large crowded shoots as compared to their 
roots. In two cases t he shoot/root weight ratio of hybrids was lower t h a n that 
of bo th parents, while in four cases it showed an intermediate t rend. Between 
shoot/root weight ra t io and formasane production a close positive correlation 
could be demonstrated in the hybrids. While comparing the shoot/root ratio 
values with the formasane production of embryos, we find tha t formasane 
production in embryos of crossings indicating an overdevelopment on the basis 
of this index also gives prominent values. 
When comparing the shoot/root ratio and formasane production of 
embryos in double cross hybrids with those of the respective single cross 
parents we find t h a t these indices are lower in double cross hybrids. This 
phenomenon is probably connected with the reduced hybrid vigour of double 
crosses and confirms the observation of practical plant growing, namely, that 
they are inferior to single cross hybr ids also in productivi ty. 
These data suggest that the value of the shoot/root weight ratio may he 
considered as an index of heterosis effect. 
Shoot/root ratios determined in fresh weight do not differ from those 
determined on the basis of dry ma t t e r (yf = 0.20); thus the ratio can be 
determined either in fresh or in dried seedlings. 
The seedling w eight of single and double cross hybrids examined in our 
experiments exceeded, in every case, tha t of the parents . No correlation could 
he found, however, between seedling xveight and formasane production. Since 
overdevelopment of hybrid seedlings showed itself in every case without 
involving changes in any other physiological index, such as dehydrogenase 
activi ty, we think, t h a t the seedling weight in itself does not characterize 
the extent of heterosis. 
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CHROMOSOME NUMBERS AND KARYOTYPES 
IN THE GENERA CROTALARIA AND SESBANIA 
By 
R . M . D A T T A , A . K . N E O G I 
D E P A R T M E N T O F A G R I C U L T U R E , CALCUTTA U N I V E R S I T Y , CALCUTTA 
Distinct dissimilarities in karyotypes have been found in three species of Cro-
talaria studied. Five types of chromosomes in C. rotundicarinata Baker , four types 
in C. retusa L. and only three types in C. dissitiflora Benth. are observed. Lengths 
of chromosomes in C. dissitiflora Benth . were relatively longer than those of C. retusa L. 
and C. rotundicarinata Baker. Two pairs of secondary constricted chromosomes in 
C. dissitiflora Ben th . and one pair in C. rotundicarinata Baker are noted and there 
are no secondary constricted chromosomes in C. retusa L. In C. retusa L. five chro-
mosome pairs with median, one each with submedian, sub-terminal and nearly median 
constriction were found . In C. rotundicarinata Baker ou t of nine constrictions three 
were subterminal, three sub-median, two median and only one nearly median in 
position are noted, whereas in C. dissitiflora Benth. nine sub-terminal and three sub-
median in position are observed. Chromosome number 2n = 20 in C. dissitiflora Benth. 
is a new record. In the genus Sesbania, five types of chromosome pairs are observed 
in S. paludosa Pra in . and only four types in S. sesban L. Chromosome length in both 
species are nearly the same. Both of them have only one pair of secondary constricted 
chromosomes. In S. sesban L. out of seven constrictions, four are sub-terminal, two 
sub-median and only one median in position, whereas in S. paludosa Pra in . three are 
sub-terminal, two sub-median, one nearly median and one median in position. Chro-
mosome number 2n = 12 in S. paludosa Prain. is a new record. 
Introduction 
Crotalaria retusa L . is an erect, r o b u s t undershrub of India. It is occasion-
ally cu l t iva ted for f ib re , which is used in admixture w i th sun-hemp (C. juncea 
L.) in cordage and canvas . The fibre is t ough , but is amenab l e to improvement , 
if a t t en t ion is paid to i t s cult ivation. I t is mentioned as a dye p lan t in East 
Africa (Weal th of Ind ia 1950). C. rotundicarinata B a k e r is a foreign species of 
South Africa cult ivated in the Nat ional Botanic Gardens , Kirs tenboch, New 
Lands C.P., S. Africa. C. dissitiflora B e n t h . is a fore ign wild species of New 
South Wales, Australia. Sesbania sesban L . (S. aegyptiaca Pers.) is an u n a r m e d 
softwooded perennial s h r u b , 6 — 10ft. h igh with terete , twiggy branches . I t is 
cosmopoli tan in the t ropics of the old Wor ld and of ten cul t iva ted in E u r o p e a n 
gardens for its bright yel low flowers. I t is a good fodder plant , much relished 
by the l ivestock in Aust ra l ia and some p a r t s of the p l a n t are medically used. 
From the ba rk coarse f ib res are produced. I t is an i m p o r t a n t leguminous p lan t 
f rom the agricultural p o i n t of view. In Ind ia it is used as hedge as well as 
green manur ing crop. 
S. paludosa Prain. is a wild species m o r e robust, u n a r m e d , leaves g labrous , 
found in Ind ia . 
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Fig. 1. Showing 20 chromosomes Fig. 2. Metaphase in a root 
in a root tip cell of C. dissitiflora t ip cell of C. rotundicarinala 
showing 16 chromosomes 
Fig. 3. Metaphase in a root Fig. 4. Metaphase Fig. 5. Metaphase in a 
t ip cell of C. retusa showing in a root tip cell root t ip cell of S. sesban 
16 chromosomes of S. paludosa showing 12 chromosomes 
showing 12 
chromosomes 
Chromosome numbers in several species of these genera were previously 
reported ( D A R L I N G T O N W Y L I E 1 9 5 5 , C H A N D R A S E K H A R A N P A R T H A S A R A T H Y 
1 9 6 0 ) . 
S R I V A S T A V A ( 1 9 5 8 ) observed seven types of chromosomes in somatic 
metaphases of C. Brownei ex Dc . and C. saltiana Andr. In t h e former 1 pair 
of long chromosomes with submedian constrictions and 3 pairs of medium 
chromosomes wi th submedian constrictions are observed. In t h e latter, 1 pair 
of long chromosome with submedian constrictions, 2 pairs of median chromo-
somes with median constrictions and 5 pairs of medium chromosomes wi th 
submedian constrictions occur. The pair of large chromosome A is satellited 
in both the cases but the second pair of SAT-chromosomes is different in t he 
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Fig. 0. Idiograms of the haploid set of chromosomes of C. dissitiflora, C. rotundicarinala, 













Fig. 7. Histogram showing the amount of chromatin matter in the different species of 
Crotalaria and Sesbania 
two species being E in C. Brownei and the much longer pa i r С in C. saltiana. 
In C. Brownei the duplicated pair in the complement is G., whereas E is dupli-
cated in the other. A critical examination of the idiograms reveals tha t bo th 
of them do not belong to the same species, as suggested previously. Such 
variations arise due to hybridization between species with distinct karyotypes, 
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or as a result of non-homologous translocations resulting in t h e transfer of 
satellites to different chromosomes. Both phenomena are known to be operative 
in plants and are of considerable significance in the course of evolution and 
origin of new species. Besides, chances of spontaneous breakage and reunions 
resul t ing in the alteration of gross chromosome morphology, t h o u g h rare, can-
not be ruled out altogether. I n 1960 D A T T A — G A N G U L Y (1967) obtained five 
t y p e s of chromosomes in C. juncea L. and six types of chromosomes in C. 
anagyroides Retz. and C. sericea H . B . K . D A T T A B I S W A S (1963) observed the 
karyotypes of C. saltiana (— C. striata L.) and C. verrucosa L . and recorded 
six types of chromosomes and differed from the observations of S R I V A S T A V A 
(1958) in case of C. saltiana. Somat ic chromosome number (2n = 16) in the case 
of C. ferruginea Grah. was recorded for the f i rs t time. 
G H O S H A L (1962) first repor ted the diploid chromosome number of C. 
rotundicarinata as 2n = 16. D A T T A — G H O S I I A L (1968) also worked out the 
karyotypes of C. capensis J a c q . and C. ferruginea Grah. and recorded five 
types of chromosomes but t h e y observed four types of chromosomes in case of 
C. mysorensis Roth . 
T U R N E R — F E A R I N G ( 1 9 5 9 ) reported the diploid chromosome numbers 
of C. erecta Schinz., C. laburnifolia L. and C. mesopontica T a u b . From their 
drawings it seems that C. erecta has 12 chromosomes with median centromeres 
and 4 chromosomes with submedian centromeres, that C. laburnifolia L. has 
8 chromosomes with primary and secondary constrictions, 4 wi th median con-
strictions and 4 with submedian constrictions and that C. virgulata Klotzsch 
has 2 chromosomes with subterminal constrictions and 12 chromosomes wi th 
median centromeres and 2 chromosomes with submedian constrictions. Their 
drawings did not give any clear karyotypic details and these are somehow 
discerned. 
D A N A — D A T T A (1961) f i r s t reported t he karyotypes of Sesbania aculeata 
Per . (4n race) and found four types of chromosomes, whereas in S. speciosa 
Taub, ex Engler . (2n race) t h e y observed three types. 
Material and Method 
Seeds of different species mentioned below were obtained f rom: 
C. retusa L. V. Dnyansagar, Vidharbha Mahavidyalaya, Amravati. 
C. rotundicarinata Baker Director, National Botanic Gardens, Kirstenboch, Newlands. 
C. P . , S. Africa. 
C, dissitiflora Ben th . Davis , New South Wales, Australia. 
S. sesban L. and S.paludosa Prain. Fores t Botanist, Fores t Research In s t . , Dehra Dun, U. P. 
Seeds of different species of Crotalaria and Sesbania M ere first t r ea t ed with conc. H , S 0 4 
for about 10 — 15 mins., then thoroughly Mashed in running water before putting t hem on 
moist filter papers in petri dishes in order to germinate. 
For ka ryo type study, young and healthy root tips меге fixed a t different periods be-
tween 9 and l i a . m. During th is period rapid cell divisions were f o u n d to occur. Root tips 
were pretreated with saturated solution of Aesculin for 30 — 45 mins . at 8°C- 10°C. They 
were then f ixed in acetic-alcohol (1:2) for 30 mins. Afterwards they were gently heated for 
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Table 1 






mo- Leng th R . 
T . F . % 
Centro- d a r y con-
Species some in (JL length length mere s t r i c t ed 
pairs in fx ch romo-
somes 
C. retusa L. A i 4.50 100 25 St nil 
A B C D 5 В 2 4.00 88.8 40 sm 
С 3 4.00 88.8 45 12.5 x 100 nm 
D 4 3.50 77.7 50 28 m 
5 3.50 3.50 77.7 50 m 
6 3.00 66.6 50 = 44.64 m 
7 3.00 66.6 50 m 
8 2.50 55.5 50 m 
2n = 16 28.00 5m, l n m , lsm, 1st 
C. rotundi- A 1 4.50 100 40 st, sm 1 
carinata В 2 3.50 77.7 40 sm 
Baker 3 3.50 77.7 40 10.7 X 100 sm 
AB,CD.,EL , С 4 3.45 76.5 45 25.45 nm 
D 5 3.00 3.18 66.6 33 st 
6 3.00 66.6 33 = 42 st 
E 7 2.25 50.0 50 m 
8 2.25 50.0 50 in 
2n = 16 25.45 3st, 2sm, 2m, lnm 
C. dissitiflora A 1 11.25 100 25 sm, st 2 
Benth. 2 6.75 60.0 25 sm, st 
А
г
В , С В 3 9.00 80.0 25 st 
4 5.62 6.148 80.0 25 15.16 X 100 st 
5 5.62 50.0 25 6E48 st 
6 5.62 50.0 25 st 
7 5.62 50.0 25 - 24.66 st 
8 4.50 40.0 25 st 
9 4.50 40.0 25 st 
С 10 3.00 26.6 33 sm 
2n = 20 61.48 7st, 3sm 
a few seconds in a mix ture of 2 per cent aceto-orcein and NHCl in the proportion of 9 : 1 
and kep t as such for half an hour. Final ly tips were squashed in 1 per cent aceto-orcein solu-
tion on clean slides applying uni form pressure over cover glasses. Excess of s tain was removed 
by blott ing with f i l te r paper and cover glass was sealed with paraff in . The slide was t hen 
examined critically under the microscope. Camera luc ida drawings were made. 
Results 
Diploid chromosome numbers in Sesbania paludosa P ra in . and Crotalaria 
dissitiflora Ben th . are found to be 2n = 12 and 20 respectively and are reported 
for the first t ime . 
Karyotypic studies have been carried o u t on three species of Crotalaria, 
n a m e l y C. retusa L . , C. rotundicarinata Baker a n d C. dissitiflora Benth. and 
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Table 2 
Measurements of somatic chromosomes of Sesbania species 





mo- L e n g t h R . 




some in jIL length l e n g t h mere s t r i c t e d 
pairs Ín jLL c h r o m o -
1 s o m e s 
S. sesban L. A 1 6.00 100 40 s t , s m 1 
AB,CD В 2 5.75 95.83 20 9 .75x100 s t 
3 5.50 4.87 91.66 25 29.25 s t 
4 5.50 83.33 25 s t 
С 5 4.00 66.66 40 = 33.33 s m 
D 6 3.00 50.00 50 m 
2n = 12 29.25 4st, sm, lm 
S. paludosa A 1 6.00 100 30 s m , s t 1 
Prain. 
В 2 4.50 75.0 45 9.22 x 100 nm 
ABCjDE 
С 3 4.12 4.17 68.6 25 25.02 s t 
4 3.45 57.4 33 s t 
D 5 3.50 85.31 50 = 36.85 m 
E 6 3.45 57.4 40 sm 
2n = 12 25.02 2st, 2sm, 1 nm, lm 
Relative length (R. Length) is used to represent the ratio in percentage of the length 
of the individual chromosome to that of the largest one. F per cent represents the percentage 
of the short arm length to the entire chromosome length. TF per cent represents t he ratio 
in percentage of the total sum of short arm length to the total sum of chromosome length, 
(nm = nearly median: m = median: sm sub-median and st = sub-terminal.) 
two species of Sesbania, namely S. paludosa Prain. and S. sesban L . (== S. 
aegyptiaca Pers.). 
T h e detailed analysis regarding t he s t ructure of chromosomes, posit ion 
of centromeres etc. are recorded in Tab les 1 and 2. 
Discussion 
Although the karyotypic analyses of Crotalaria rotundicarinata Baker 
and Crotalaria retusa L. show a considerable amount of differences b u t their 
somatic chromosome numbers are r epo r t ed to be 2n = 16. 
W i t h this similarity in chromosome number there is also a cer ta in degree 
of s imilar i ty between t he two in respect of the size of t he very long chromosome 
type " A " , bu t there t he main difference is tha t in C. rotundicarinata Baker , 
the chromosome type A is provided wi th a secondary constrict ion, which is 
entirely absent in t ha t of C. retusa L. Besides this, t he re exist other differences 
also. F o r example, the karyotype of C. retusa L. main ly consists of f i v e pairs 
of median and one pai r of each wi th sub-terminal, sub-median a n d nearly 
median constricted chromosomes, whereas C. rotundicarinata B a k e r shows 
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a majori ty of sub-terminal, sub-median and nearly median constricted chromo-
somes and ve ry low median constricted chromosomes. 
These differences distinctly indicate the importance of the s t ructura l 
alteration of chromosomes in the evolution of species. 
In case of C. dissitiflora Benth., a foreign species of New South Wales 
the chromosome number is reported to be 2n = 20 for the first t ime. Besides 
this, karyotype also varies and is distinct f rom those of the other two species 
studied. Here t he chromosomes are extremely long and almost all of them are 
provided with subterminally placed centromeres, except in type C, where it is 
submedianly placed. In type A two pairs of secondary constricted chromo-
somes are recorded as compared to one pair of C. rotundicarinata Baker. Here 
D and E types of chromosomes are entirely absent. 
Therefore, the numerical and morphological differentiations and the 
structural changes of chromosomes are considered to be the basis of specifica-
tion of this genus ( T A K E M O T O 1 9 6 2 ) . 
According to L E V I T S K Y ( 1 9 3 1 ) , karyotypes can he broadly classified into 
two groups — 1. Symmetrical with similar chromosomes and median con-
strictions and 2. asymmetrical — with dissimilar chromosomes mainly with 
sub-terminal, terminal and sub-median centromere; the former type is sup-
posed to be t he most primitive type and the la t ter type is considered to be 
more advanced. 
From the above facts it is suggested t h a t C. dissitiflora Benth. is much 
more advanced t h a n the other two species, whereas C. retusa lies towards a more 
primit ive side t h a n C. rotundicarinata Baker, which is slightly advanced in the 
course of evolut ion. 
Chromosome numbers, reported so far for the genus Crotalaria (DAR-
L I N G T O N — W Y L I E 1 9 5 5 , C H A N D R A S E K H A R A N — P A R T H A S A R A T H Y 1 9 6 0 , e t c . ) 
show that the genus is monobasic with 8 as the basic number, though varia-
tions were also repor ted from t ime to time ( A T C H I N S O N 1 9 5 0 , R O Y — S I N H A 
1 9 5 9 , D A T T A — G H O S H A L 1 9 6 8 ) . The chromosome number in C. dissitiflora Benth. 
(2n = 20) may be a genetic hyperploid variant of a species with n 8. The chro-
mosome number of this species from different sources should be studied, as 
the basic number in this genus has been found to be n = 8 ( R O Y — S I N H A 1 9 5 9 ) . 
In the karyotypic studies of Sesbania, not much interspecific differences 
were noted in relation to chromosome length and structure but the main 
difference was with the types of chromosomes. In S. sesban L. only four types 
of chromosomes were recorded as compared to f ive types of S. paludosa P ram. 
( D A N A - D A T T A 1 9 6 1 ) . 
The number of median and submedian constricted chromosomes is the 
same in both the species and the number of subterminal constricted chromo-
somes is nearly equal , which suggests that both the species are in the same 
position between primitive and advanced types. 
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I N D E H I S C E N T C A P S U L E D B L U E P O P P Y O F H A T V A N 
Taxonomical place: Papaver somniferum L. var . caesium DC. 
Origin: f rom a farm variety by individual selection. 
Beginning of breeding: 1920, Ha tvan . 
State qualification : state registered improved var ie ty , 1951; first accepted in 1939, f i rs t regis-
tered in 1939. 
Breeder: "f"Ödön Legány (Hatvan) ; maintainer: Sándor Mórász (Kompolt) . 
General characterization: not too demanding, res is tant , high and reliably yielding indehiscent 
capsuled blue poppy var ie ty with satisfactory morphine content ( K A P Á S et al. 1 9 6 5 ) . 
Morphological description: 
Root system: The thick spindle-shaped root penetrates to a dep th of 40—80 cm into 
t he soil where, by branching off abundant ly , it develops a strong root system. 
Shoot system: develops a medium high s ta lk inclined to branching off; number of 
la teral shoots 3—5, plant height 110—135 cm. 
Stem: medium firm, cylindrical with waxen surface: stability is 3.92 (perfect s tabi l i ty: 
5 ) ( S V Á B — B A K O S — K i s s — I V Á N Y I 1 9 6 8 ) . 
Foliage: Medium large, oblong ellyptical, slightly dentate, hairy, ash-green leaves in 
a scattered position; number of leaves on fully developed plants 23 with a 
2/5 divergency ( S Á R K Á N Y — S Á R K Á N Y - K I S S — D Á N O S — F A R K A S - R I E D E L 1 9 5 9 ) . 
Flowers: flower buds are of broad egg-shape, sharp at the t ip. Petals of open flowers 
are white with a light violet spot at the base; dimension of petals: 8.0—10.0 cm. 
Fruit: f la t tened pear-shaped capsule, with a retreating collar par t at the base and 
cylindrical contraction at the top. F ru i t stem slightly hairy. Stylar end f la t ly 
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arched, somewhat sunken in the centre. Number of stigmulae an average of 14, 
cut off at the edge, irregularly dentate and widening. Capsule closed, brownish-
grey when ripe. Each p lan t develops 3—5 capsules. Dry capsules contain an 
average of 0 . 4 5 6 (ranging from 0 . 4 3 9 to 0 . 4 7 3 ) per cent morphine base; average 
quant i ty of minor alkaloids: codeine 0 . 3 5 0 , tebaine 0 . 2 6 7 , narcotine 0 . 1 3 5 , 
papaverine 0 . 0 9 2 per mille. Average capsule height (that is, the level of 9 0 per 
cent of capsules between the stylar end of the uppermost capsule and the stem 
end of the lowest capsule) 5 4 . 7 cm ( S V Á B et al. 1 9 6 8 ) . The shape of capsules is 
not uniform in the populat ion. 
Seed: p leasant dark blue colour; thousand-grain-weight 0.43 - 0.45 g. Fatty oil con-
ten t of seeds an average of 46 .1 per cent (ranging between 45.2 and 46.6) ( I V Á N Y I 
1967). 
Biological characters: 
Germination: cardinal points: minimum -f-3 °C, optimum 20 °C, maximum 35 °C 
( S Z A B Ó non publ.). 
Vegetation period: medium long, 120—130 days (sown in the middle of February). 
Requires early sowing. 
Water requirement: moderately sensitive to d rought ; during the vegetation period it 
requires about 2 5 0 — 2 6 0 mm precipitation ( M Á N D Y non publ.) . 
Resistance to disease: resistant ( K A P Á S el al. 1965). 
Farm technology requirement: 
Seeding: the earlier the be t t e r (in February already I) , not deep if possible ( K A P Á S 
et al. 1 9 6 5 ) . 
Soil requirement: nothing particular. 
Productivity : average yield of empty capsules 667 kg/ha. seed production 704 kg/ha 
( I V Á N Y I 1 9 6 7 ) . Product ivi ty is good. 
Region of cultivation : the whole area of Hungary ; it is, however, especially successfully 
grown in Transdanubia and the northern counties ( K A P Á S et al. 1 9 6 5 ) . 
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DEVELOPMENT OF T H E PISTIL I N DIPSACUS SILVESTRIS L. 
In the course of studies performed, the development of the pistil types considered as 
transitions between superior and inferior pistils was investigated. Results had already been 
obtained in th is respect; e.g. pistils of Syringa vulgaris L., Ligustrum vulgare L. and Salvia 
nemorosa L. show an inferior character at the beginning of their development and become 
superior only later ( G R A C Z A 1 9 6 8 , S Z A B Ó — B O R B Á S — G R A C Z A 1 9 6 9 ) . In the family Dipsacaceae 
the investigations into the development of the flower included the inferior character of the 
pistil as well; i ts development was, however, described by some as appendicular and by others 
as axial ( B U C H E N A N 1 8 5 4 . P A Y E R 1 8 5 7 , V A N T I E G H E M 1 9 0 9 , F O D O R 1 9 1 0 , SZABÓ 1 9 1 8 , 1 9 2 2 , 
G O E B E L 1 9 2 3 ) . 
Fig. 1. Developing inflorescence of Dipsacus silvestris L. with the differentiating protuberances 
of flowers (obj. 10 X, oc. 2.5 x ) 
Fig. 2. Young flower primordium with the differentiating protuberances of hypsophylls (f) 
and initiating calyx (s) and petal primordia (p) 
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Fig. 3. Pa r t of a young inflorescence. 
Androecium is differentiating in flower 
primordia (obj. 10 X, oc. 2.5 x ) 
Fig. 4. Flower pr imordium at a later s tage, 
wi th differentiating pistil primordia of 
superior position (obj . 20 X, oc. 2.5 x ) 
Fig. 5. Fully developed flower with a pistil t h a t has become of inferior position 
(obj. 10 X, oc. 2.5 x ) 
Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
VARIA 3 5 5 
Flower primordia, developing along the parastiches located slantwise in an acropetal 
order on the conic inflorescence primordium, are of oblong semi-spherical shape (Fig. 1). The 
first signs of differentiation appear in the lateral pa r t of the flower primordium, in the second 
tunic layer; along the median and transversal planes four protuberances — the initial hypso-
phylls — develop, congenitally grown already together; thus a un i fo rm tissue ring — involu-
cellum — is formed in the centra l part of the initial flower, which subsequently rises and 
becomes f lat due to an intensive cell division occurring in the second tunic layer, in the peri-
feral section of the upper semi-spherical part of the initial flower. Somewhat later, above the 
hypsophylls, in a position al ternat ing with them four calyx primordia differentiate (Fig. 2). 
At the saine t ime, in the periferal pa r t of the f la t tened flower pr imordium, in the median and 
transversal planes four corolla initials appear. Af te r having developed corolla initials grow 
together at the edges by connation, and initial s tamina developing along the diagonal planes 
soon grow at their bases to the primordial corolla tube by adnation. 
Simultaneously with the rising of the two carpel primordia initiated in the median 
plane (Fig. 3), cells around the hypsophylls begin to stable, while the zone where the floral 
leaves rise, cells excell by their large nuclei and good stainability. The primordial carpel is at 
tha t stage in a definite superior position compared to the place the other floral leaves rise 
from. Pistil, s tamen and corolla primordia grow together by adnation a t an early stage (Fig. 4). 
Through the activity of a meristemic zone persisting for a long t ime a t the basal par t of the 
floral leaves, corolla and androecium considerably elongate and grow parallel with the develop-
ing gynoecium, with the result of the ovary part gett ing gradually below the level of the floral 
leaves, tha t is in an inferior posit ion (Fig. 5). This state comes abou t by the end of flower 
development. The inferior position of the pistil — as considered on the basis of its develop-
ment — is only apparent (appendicular). This fac t is proved also by the bundle system of the 
flower. In the tissue zone formed by the floral leaves encircling the ovary, there are eight 
bundles. Four of them — in the diagonal planes — are the joint bundles of calyx and s tamina, 
while in the transversal and median planes four petal bundles are found . 
To sum up what have been said: on the basis of the circumstances of floral development 
and vascular bundles passing th rough the flower, the pistil of Dipsacus sylvestris L. can he con-
sidered a type of apparent inferior position. 
* 
Prepared at the Depar tment of Applied Botany and Histogenesis of the " E ö t v ö s 
Loránd" University, Budapest 
P . G R A C Z A 
R E F E R E N C E S 
B U C H E N A U , F R . ( 1 8 5 4 ) : Uber die Blütenentwicklung einiger Dipsacaceen, Valerianaceen und 
Compositen. Abhandlungen der Schenkenberg Gesel. 106. 
F O D O R , F. (1910): Adatok a Cephalaria-fajok hisztológiájának ismeretéhez (Data on the 
histology of Cephalaria species). Botanikai Közi., 4. 
G O E B E L , К . ( 1 9 2 3 ) : Organograpliie der Pflanzen. Gustav Fischer Verlag, Jena. 
G R A C Z A , P . ( 1 9 6 8 ) : The development of the pistil in Syringa vulgaris L . Acta Agronomica 
Acad. Sei. Hung., 1 6 , 4 3 9 — 4 4 2 . 
P A Y E R , J . B . ( 1 8 5 7 ) : Traité organogenie de la fleur. Librairie de Victor Massen, Paris. 
S Z A B Ó , Z. ( 1 9 1 8 ) : A Dipsacaceáк virágzatának fejlődéstani értelmezése (Evolutionary inter-
pretation of inflorescence in Dipsacaceae). Dunántúli Könyvkiadó és Nyomda, Pécs. 
S Z A B Ó , Z. ( 1 9 2 2 ) : A Cephalariáк virágának fejlődése (Flower development in Cephalaria 
species). Szent István Akadémia Értesítője, 1, 40—50. 
S Z A B Ó , M . — B O R B Á S , P . — G R A C Z A , P . ( 1 9 6 9 ) : The development of the pistil in Ligustrum 
vulgare L. Acta Agronomica Acad. Sei. Hung. , 18, 449—452. 
V A N T I E G H E M , P H . (1909): Remarques sur les Dipsacacees. Ann. des Sc. Na t . 7 Ser. Botanique 
X. 148. 
Acta Agronomica Academiac Scientiarum Hungaricae 19, 1970 
3 5 6 VARIA 
DATA ON T H E DIAPAUSE OF CEUTHOKRHYNCHUS MACULA-ALBA 
HERBST. (COLEOPTERA: CURCULIONIDAE) 
С. macula-alba is a homodynamous insect. Having transformed in to an imago in spring 
i t stays at rest (diapause) until t he next spring in an underground hole prepared before 
pupat ion ( S Z E L É N Y I 1 9 3 5 , 1 9 3 9 , Z S O Á R 1 9 5 0 , N O L T E 1 9 5 2 , M A N O L A C H E I G N A T E S C U 
K O L O S Y — G H I U T A — T I T Z 1 9 6 1 , S Á R I N G E R ZSOÁR 1 9 6 3 and S Á R I N G E R 1 9 6 4 ) . It means tha t it 
leaves its hibernaculum only after 7—7'/г months of rest. A diapause of such character is 
called true or obligatory diapause. 
Investigations have been made in order to f ind out how long imagos have to stav at 
rest to be able to s tar t their active life functions again. 
For the purpose of examination poppy capsules infected by larvae were placed in large 
ear then vessels (of 25 cm diameter and 40 cm height) half filled with soil. The culture pots 
were sunk into the ground in the field. Larvae leaving the capsules penetra ted into the soil 
of the pot, where they prepared holes, then pupated and transformed into imagos. Each culture 
pot contained 35—40 imagos. In t he middle of September, 10 culture pots per treatment were 
removed from the ground and placed under the following conditions: 
a) greenhouse throughout t he whole winter (temperature: m a x i m u m -f31°C. mini-
m u m ± 3 °C), 
b) thermosta t at 28 °C, 
c) thermosta t at 23 °C, 
d) thermosta t at 18 °C, 
e) control: field plot. 
Animals kept in greenhouses heated throughout the whole winter began to appear on 
the surface in the middle of March. 1 '/2—2 weeks later they peeled covetously the leaves of 
young poppy plants grown in the greenhouse, then mated but did not lay eggs. 
Imagos kep t in a thermostat at a temperature of 28 °C emerged first on the last days 
of April. Emerging was protracted and irregular, imagos sporadically appeared even at the end 
of the summer; moreover, when cul ture pots were sifted at the beginning of October, several 
living imagos were found at rest in their holes. I t mus t be noted t h a t t he highest percentage 
mortality during the diapause occurred at 28 °C. Imagos emerged, fed slowly and did not lay eggs. 
Imagos kept at 23 and 18 °C, respectively, emerged first in early June . Emerging lasted 
until October and was irregular and sporadical. Imagos behaved the same way as mentioned 
in the case of those kept at 28 °C. These imagos did not lay eggs ei ther . 
In the culture pots dug in t he field the first imagos emerged on 28tli April and the last 
ones on 17th Ju ly . 50 per cent of t he imagos appeared on the surface by 11th June. Imagos fed 
normally, mated and layed eggs. 
Above da ta show that though the state of rest of poppy-weevils comes to an end even 
at temperatures above 0 °C, the most important criterion of activity: egg laying takes place 
only after a s ta te of rest of some durat ion at temperatures below 0 °C. 
The question of how long a resting period is required for the activization (mowing, 
feeding, mating and egg laying) to start , was decided by placing every month a par t of the 
field cultures under optimum conditions (23 °C, and daily 16 hours illumination). According 
to the examinations performed imagos emerged af ter 21/2—3 weeks only in culture pots lifted 
from the end of January on; these displayed a normal activity and layed eggs. This means 
tha t under field conditions a rest ing period of at least 5 months is required for the imagos 
to start activities again. 
* 
Prepared in the Laboratory of the Research Insti tute for P lan t Protection, Keszthely 
G Y . S Á R I N G E R 
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DEVELOPMENT OF SPRUCE INFLORESCENCE 
It is well known that the spruce, and generally every member of the Picea genus, live 
in those regions of the northern hemisphere which are at least periodically rich in precipitation. 
I t makes no difference whether precipitation appears in the form of rainfall or dew, the p lan t 
is forced to protect its most sensitive parts — the tender embryonic life — against moisture. 
For this purpose it developed millions of years ago already the movable tiles. The cone scales 
are arranged above each other like roofing tiles and f i t tightly together, more precisely: roofing 
tiles provide shelter from moisture nearly as perfectly as the cone scales do. Female flowers are 
found on the upper par t of the crown of fully developed plants. In warm spring weather, how-
ever, the pollens are able to fly up to the female flowers, which are high in the crown, on the 
uppermost branches. At first sight female flowers differ from the fu ture cone only in size and 
colour. In the f i rs t phase of their life, after casting off the ráments, t h a t is at the momen t 
of birth (Figs. 1 -4 ) they differ — among others f rom the mature cone in their upr igh t , 
candle-like position, which is heliotropic. In this case it is a matter of t rue and positive helio-
tropism, since, if shoots bearing the flowers are tu rned in any direction, female flowers will 
rise again in a direction opposite to gravitation. 
In the f i rs t stage of development the scales of female flowers are closed towards the 
apex if the air is very humid, otherwise the scales open in a short time and the flowers assume 
a shape shown in Figs. 5 and 6. In this phase of development the scales always react to humidi ty 
by closing towards the apex. Thus, before fertilization the closing of the scales takes place 
according to Fig. 7. If , however, a warm, dry weather sets in. the scales curve in a few days 
(2—5 days depending on the weather), and form horizontal funnels in order to he able to 
receive the pollen. (Fig. 8.) We almost might speak of "pollen traps". This phase of flowering 
also lasts only for a short time, generally for 2—4 days. 
After the fertilization the scales gradually close, but now towards the base. This phase 
is shown by Figs. 9 and 10. At the same time the flower spindle begins to elongate, the scales 
become purple, al though at the moment of unfolding they are usually light yellowish green. 
Fig. 11 shows two cones on the same branchlet in developmental stages described above. 
Differences in size, position of scales and colour are appreciable. In the subsequent period the 
young cone continues to elongate and becomes slimmer, as the scales begin to close t ight ly 
(Figs. 12 and 13). They must protect the tender embryos against unfavourable external influ-
ences. This state of the cone lasts for a longer time, generally for 10 20 days, and during 
this period the cones change colour again becoming ivy green. 
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Fig. 3. Through the intensive opening of 
middle scales the flower casts off the ráments 
Fig. 4. The same flower in the next 
morning 
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Fig. 5. Under the influence of dry, warm Fig. 6. The same flower 48 hours later 
spring weather the scales begin to curl in 
horizontal level too 
Fig. 7. As a reaction to humidity the scales S. Flowers ready to receive pollen 
close towards the apex of the spindle 
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Fig. 11. There are flowers in different stages Fig. 12. Scales elongate and the cone 
of development on the same shoot spindle grows as well 
V A R I A 3 6 1 
Fig. 15. The mature cone 
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Then an unexpected thing happens. Under the climatic conditions of Hungary ahout 
the 8 12th May the scales of the cones begin to close in the opposite direction, as shown by 
Fig. 14. The process starts at the base of the spindle and proceeeds towards the apex relatively 
very quickly, for it is completed in 3 days. After t h a t the cone completely looses its positure 
strength and suddenly (within a few hours) — by its own weight — gets into a hanging position 
characteristic of spruce cones (Fig. 15). It remains in this position till autumn when seeds 
become mature , while its colour changes to brown. 
G . V A R G A 
R E F E R E N C E S 
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T H E PRESENT STATE OF RADIOCARBON CHRONOLOGY 
Ninety per cent of Hungary ' s agriculturally exploited area consist of deeply indented 
Quaternary deposits. A complex geological knowledge of these formations is of basic import-
ance for agricultural practice in respect of not only the subsurface bu t the entirety of the layers 
(e.g. water drawing, construction of irrigation systems, examination of soil formation etc.). 
Since the beginning of the century the various branches of research in this field have developed 
to such an ex ten t that by now we can speak of a Quaternary research complex. All this stands, 
however, besides Hungary with equal validity for all glacial and periglacial belts (Europe, 
Asia, and a great part of North America). 
The solution of the problems of absolute and relative chronology forms, among others, 
the essence of these investigations. In this domain, a device of great importance was supplied: 
the C14 or radiocarbon method. I n little less than 10 years this method was brought to such 
perfection t h a t it was possible to extend its range f rom 20 000 to 70 000 years ( T A U B E R 1965). 
Today, all over the world, more than 30 laboratories carry out such investigations and have 
produced directly or indirectly thousands of absolute age determinations with respect to the 
Quaternary. All these results have considerably altered our former knowledge of the absolute 
and relative chronology of the Quaternary. Meanwhile, however, a great number of problems 
and contradictions which cannot be discussed in detail in this paper , have arisen so tha t it 
seems opportune to draw an unbiassed critical comparison and to give a general evaluation 
of the results obtained so far. Therefore, in the following, I wish to summarize briefly some 
of the more significant published da ta and comparisons, particularly with regard to the Pleisto-
cene, and to draw a few basic conclusions. 
According to Diicker, the earliest Weichselian soil in Germany is 46 COO years old, and 
its is followed by soils 44 700 and 32 000 years old. He suggests a division of the Weichselian 
into Ana-, Meta- and Kataphases ( D Ü C K E R 1961a, 1961b). According to Ebers, the Laufen 
interstadial begins around 44 000 ( E B E R S 1961) and is the only reliable interstadial (Gött-
weig) also on the basis of the Hörmat ing profile ( E B E R S 1964). In Austria, the beginning of 
the Weichselian is put at 70 000, tha t of the Fellabrunn complex to 40 000 ( F E L G E N H A U E R — 
F I N K — V R I E S 1959). Fink insists on a uniform W ü r m (cf. Popov in: F I R B A S F R E N Z E L 1960 and 
B Ü D E L in: F R E N Z E L 1962) and accuses Gross of having caused the confusion by publishing 
compiled works through which a dangerous deviation was created. I t is, in all likelihood, the 
excessive dispersion of data which induced him to such strong criticism. As for the rest he dates 
the Göttweig at over 54 000, the Stillfried A level at over 52 000, the Stillfried В level, how-
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ever, at 2 8 ООО years ( F I N K 1 9 6 1 ) , and compares i t with the Bohemian Unterwistersitz profile 
for which similar da ta were obtained ( F I N K 1 9 6 2 ) . In his summary, F i rbas reviews af ter Gross 
the absolute chronology of the Late Glacial. He cites an opinion on Suess according to whom 
a temperature drop started in 8 5 0 0 0 ( F I R B A S 1 9 5 8 ) , he suggests the D r y t to have lasted from 
1 3 8 0 0 to 1 2 5 0 0 , the Bölling from 1 1 3 0 0 to 1 0 3 0 0 , the Alleröd f rom 1 0 5 0 0 to 8 8 0 0 and the 
Dry , from 8 8 0 0 to 8 3 0 0 years В. C. I t strikes the eye t h a t the Alleröd, t he Dry , and the Bölling 
overlap completely. Flint gives a Würm chronology from 60 000 onwards . He suggests the 
Bölling to have lasted from 14 000 to 13 000, the D r y , from 13 000 to 12 000, the Alleröd f rom 
12 0 0 0 to 1 1 0 0 0 , the Dry, to 1 0 7 0 0 on, presumably B. P. ( F L I N T 1 9 6 3 ) . Comparing these da ta 
with the previous ones published by Gross, it will appear at once t h a t we have to do with 
a mass of complete or partial overlaps (overlap of " w a r m " and "cold" intervals) over a period 
of 10 000 to 15 000 years which is reputed to he the most certain stage of the C14 chronology 
and if we take into consideration the argumentat ion of Gage according to whom the only 
reliable synchronism found with the C14 method for the two hemispheres falls within the Late 
Glacial, then even the above argument will have to be eliminated. 
In his comprehensive series of articles, F R E N Z E L (1962, 1963, 1966) also published C 1 4 
da ta originating f rom a number of authors. From the Polish Aurignacien there are data refer-
ring to an age over 52 000 years besides an interstadial from 33 000 ( F R E N Z E L 1961). Dibner 
sets the Karginsk interstadial, a climate similar to t he present one, a t f r om 39 000 to 36 000 
years ( F R E N Z E L 1963). In his detailed panorama given of the vegetational analysis of loesses, 
Frenzel identifies the Stillfried В level with the Paudorf interstadial and suggests (af ter 
Kliina et al.) a durat ion of 10 000 years (from 35 000 to 25 000 years) for it. It is mentioned 
in the latter paper, too, that the Polish (Srodon) and the Czech (Kneblova) scientists have 
given up the theory of the Güttweig (resp. Aurignacien) interstadial and identify instead of 
the period in question in conformity with the Dutch and Danish sys tem with the Börup 
( F R E N Z E L 1964b, cf. H A L L I K — K U B I T Z K I 1961). In an equally extensive series of studies 
G R O S S (1956, 1957, 1958, 1959a, 1959b, 1964) published A multitude of radiocarbon and o ther 
isotopic age determinations putting the beginning of the Göttweig at 34 000 (GROSS 1956), 
then he supplies a dat ing of 46 350 years f rom the loess underneath the Göttweig ( G R O S S 1957), 
then again one of 53 000 years for the same. For the period of 9000 years between 53 030 and 
44 000 (to his opinion namely, the Göttweig lasted f r o m 44 000 to 29 000) he suggests th ree 
stadials and two interstadiale which, of course, is an absurdity. In the same paper he suggests 
for the period of t ime between 29 000 and 11 000 four stadials and three interstadials ( G R O S S 
1958). Then, after Emiliani, he puts the beginning of the Würm at 72 000 and would have it 
tha t the Göttweig was a very long and cold interstadial ( G R O S S 1959a). La t e r he sets the age 
of the Göttweig interstadial at 50 000 to 30 000 years ( G R O S S 1964). Movius expresses optimistic 
views on the C14-method and believes synchronizing to be easy up to 40 000 years (MoviUS 
1957). According to Suess the W had its cold maximum in 15 000 ( S U E S S 1951a), the W , _ 2 
from 80 000 to 90 000, whereas the W 2 _ 3 in about 45 000 ( S U E S S 1956). Vries gives for t he 
W interstadial the following data: W, = 44 000, W 2 = 33 000, W3 = 20 000 ( V R I E S 1957). 
He dates the W , _ 2 at from 42 000 to 33 000, the W 2 _ 3 (Paudorf) at 26 000 ( V R I E S 1958). 
The latest series of C" data f rom Spain (Andalusia, Granada) are the following: the most 
ancient is the Dryas-Bölling, it lasted f rom 9 7 0 0 to 1 6 9 0 0 ; from 1 6 9 0 0 t o 3 4 1 0 0 there was 
an interstadial; from 34 000 to 46 200 a stadial followed by an interstadial, then again around 
54 000 a stadial, all these data having been obtained f r o m a 18 m thick sequence of layers in 
the Sierra Nevada ( M E N E N D E Z A M O R — F L O R S C H Ü T Z 1 9 6 1 ) . If these Late Glacial data are com-
pared with those summarized above, the confusion becomes complete, not to mention all t he 
others which are wholly contradictory. For France there are data available f rom Dordogne. 
Charcoals of deciduous genera (Castanea, Quercus, Corylus, etc.) were found to be 17 000 years 
old (C14 praxis considers charcoals to be the most reliable material for examinations), this being 
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an absolute age which partly falls within the C14 range limit deemed reliable from the very 
beginning, while on the other hand , this is the period for which on the basis of other C " da t a 
several authors suggest the greatest cold maximum of the Würm (e.g. S U E S S 1954a, E M I F . T A I S I 
1958, 1961, W O L D S T E D T 1958b, 1962b, G R O S S 1964). However, according to the author who 
actually examined these charcoals t he period in question was characterized by a mild cl imate 
with early springs ( J A C Q U I O T 1960). 
Aurignacien samples equally f rom Dordogne by means of C " measurements proved to 
be 3 3 0 0 0 and 3 4 0 0 0 years old, and were assigned to the Würnq (Movius 1 9 6 5 ) . Radiocarbon 
datings were executed in Denmark f rom the Brürup hotel bog, in Holland from the Ainersfoort 
sites. Previously the "Brörup" interstadial was da ted older than 50 000 years. According to 
Andersen the " B r ö r u p " is identical with the "Göt tweig" , consequently the latter one. too. 
ought to be older than 5 0 0 0 0 years ( T A U B E R — V R I E S 1 9 5 8 ) . This, however, stands in u t te r 
contradiction wi th a more recent conception of Gross who sets the Göttweig at from 30 000 to 
5 0 0 0 0 years ( G R O S S 1 9 6 4 ) . According to the results of a recent series of measurements, the 
Amersfoort is 64 000, the Brörup 53 000 resp. 59 000, the Paudorf possibly 29 000 years old: 
from 30 000 to 50 000 glacial conditions prevailed and the late glacial sequence (Bölling. 
Alleröd) lasted f rom 10 300 to 12 300 (even the Du tch data and the Danish ones are contra-
dictory). ( A N D E R S E N - V R I E S — Z A G W I J N 1 9 6 0 ) . La te r , Zagwijn placed the beginning of the 
W ( = Weichselian) at 7 0 0 0 0 years B. P. and the Brörup at from 5 9 0 0 0 to 5 3 0 0 0 ( Z A G W I J N 
1 9 6 1 ) . In Poland 3 8 0 0 0 years were obtained for t he W stage ( R O Z Y C Z K Y 1 9 6 1 ) , which is by 
4 0 0 0 to 5 0 0 0 years more than the figure given for the W by Movius. Srodon, already under 
the effect of the system elaborated by Zagwijn et al . , abandons the denominations Aurignacien 
and Göttweig and assigns the ma in Polish interglacial to the Brörup f rom where he obtained 
4 0 0 0 0 years ( S R O D O N 1 9 6 4 ) . This nevertheless differs considerably f rom the Brörup dat ing 
of Zagwijn et al. (from 53 000 to 59 000). In Czechoslovakia a durat ion of from 14 000 to 
19 000 was obtained for the W 3 , the "Paudor f" interstadial was found to have lasted from 
25 000 to 30 000, the W2 to be over 52 000 years, the Göttweig over 55 000 years and the 
beginning of the W, also over 5 5 0 0 0 years ( K L I M A — K U K I . A 1 9 6 1 , L O Z E K — K U K L A - S I B -
HOVA 1 9 6 1 ) . These datings overlap the interpretation of Gross and partly also t h a t of Zag-
wijn et al. Other Czech dat ings for the W 2 _ 3 ex tend from 1 4 0 0 0 to 5 2 0 0 0 years ( K L I M A — 
K U K L A — L O Z E K — V R I E S 1 9 6 1 , c f . L O Z E K 1 9 6 5 ) . 
In Yugoslavia datings f r o m a 80 m sequence of strata containing pollen, point to an age 
of 53 000 years for the W t , of 44 000 years for t he „Göttweig", to 29 000 years for the W2 , 
to 26 000 years for the Paudorf and to 25 000 years for the W3 , while they indicate the Late 
Glacial to have extended f rom 17 000 to 12 000 years ( S E R C E L J 1965). Could thus the W 2 and 
the W3, including the Paudorf have lasted only 5000 to 6000 yea r s? 
In the Soviet Union, in Lithuania, on the basis of the Dutch-Danish system, 64 000 to 
65 000 years were suggested for the Brörup-Amersfoort, from 30 000 to 23 000 for the Paudorf, 
from 5 5 0 0 0 to 3 3 0 0 0 for the pleniglaeial ( G U D E L I S 1 9 6 1 ) . For t h e Tajmir mammoth ( P O L U -
T O F F 1 9 5 5 ) a relatively young age was obtained: 1 2 0 0 0 years (Alleröd?). In the Soviet Far 
East the dura t ion of two warm intervals was placed (on the basis of bedding) at f rom 100 000 
to 63 000 years and front 40 000 to 22 000 years, respectively, and t h a t of the two cold inter-
vals at f rom 6 3 0 0 0 to 4 0 0 0 0 and from 2 2 0 0 0 to 7 0 0 0 years respectively ( C H E M E K O V 1 9 6 4 ) . 
In Persia the Moustérien proved to he 5 0 0 0 0 years old ( S O L E C K I 1 9 6 1 ) . In America 1 3 5 0 0 to 
1 0 0 0 0 years were obtained for the Alleröd ( D E E V E Y 1 9 5 7 , L E O P O L D 1 9 5 7 ) . According to 
Hammen-Head the warm and cold periods (always on the basis of the C14 method) are in South 
America of an identical age wi th those of Europe ( H A M M E N - H E A D 1 9 5 7 ) . Flint's absolute age 
division has been dealt with in the foregoing. In New Zealand a cold phase around 37 000, an 
interstadial around 27 000, and from 23 000 to 16 000 G ears again A cold phase were found. 
The Holocene was found to have started everywhere about 1 0 0 0 0 ( W O L D S T E D T 1962a). 
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In Hungary, at the reopening of the classical Ságvár loess site also charcoals were found 
and by means of C14 examinations the lower "cul tural layer" proved to be 18 600, the u p p e r 
one 17400 years old (Gábori Y. 1960, GáboriM. 1965). This does notdiffer substantially f rom the 
previous datings bu t specifies them in more detail. For the rest Gábori presents Gravet t ian 
data only from 24 000 to 26 000 years old as well as two Austrian da ta , 32 000 years for t he 
W , and 31 800 years for the W i i r m , ^ . On the other hand she also publishes a dating f rom 
the French Lower Solutréen, based on information received by letter f rom P. Smith (USA) 
and tha t is 20 600 years ! Kretzói and Vértes subdivide the Würm into ten phases, of which 
the 4th Tata-phase is 50 000, the so-called 5th Szeleta-phase from 37 000 to 41 000, and the 
6th Tokod-phase 36 000 years old. The 7th Istállóskő-phase has been dated to 30 000 yea r s 
and the Bodrogkeresztúr find was also assigned to the l a t t e r with 28 700 years. No radiocarbon 
datings are available for the 8th Pilisszántó-phase b u t i t is believed to have been the coldest 
one, around 19 000 B. C. The aforementioned data f r o m Ságvár and those from Arka (17 000 
and 13 000 years respectively) have been assigned to t h e 9 th Arka-phase which must thus have 
lasted from 18 000 to 13 000 years at least. The 10th Palánk-phase was set at a time a f t e r 
10 300 years (on the basis of a pr ivate letter from Münnich [ K R E T Z O I — V É R T E S 1965]). The 
so-called "Istál lóskő" Aurignacien I proved to be 30 670 + 50 years old ( V É R T E S 1957), while 
for the Aurignacien I I situated above it 30 710 + 600 years were obtained ( V É R T E S 1959b) 
which means that the older stage is younger ! In this contex t Vértes mentions Cherdincev who 
has obtained by means of the protactinium/thorium method data identical with the as t ro-
logical ones ( C H E R D I N C E V 1956). Examinations of the cul tural layer of the Tata site indicated 
on the basis of chalk tuff derived f rom borings, 50 000 years, then again on the basis of bones 
coming from the cul tural layer, 36 000 years. It is t rue t h a t the Groningen workers who had 
analysed the samples have referred in both cases to the none too suitable nature of tuff and 
bones and to water infiltration. V É R T E S thinks 50 000 years to be nearer the t ru th ( K R E T Z O I — 
V É R T E S 1965). More noteworthy still are the data derived from charcoals originating from the 
latest opening-up of the Moustérien site at Érd. A sample taken from the upper " d " layer was 
f irst dated at 38 000 and then at 35 000 years. Charcoals f rom the younger " e " layer s i tuated 
above it have been s ta ted to be 44 000 years old ( G Á B O R I 1968)! Thus the younger layer is 
f rom 6000 to 9000 years older ! 
The above discussed data are summarized in a table-diagram (Fig. 1). In the diagram 
it is, of course, a debatable point, t h a t the determination of the geological or relative chrono-
logical situation may no t have been faultless and t h a t stages qualified as W 2 are, in real i ty, 
W 3 or W[, etc. But all these objections can safely be disregarded because radiocarbon examina-
tions supply absolute ages. So, if we limit ourselves to check the sequence of glacials and inter-
glacials as represented in the Table, we will find, to our great surprise, in the glacial sequence 
ranging from 8000 to 70 000 years B. C., one single cont inuous glacial lasting 62 000 years, and 
for the same period of time, one nearly continuous interglacial ! And this is the full range of 
Pleistocene radiocarbon dating ! 
Should all this mean that the radiocarbon method is entirely useless? Hardly. It ra ther 
means that the method and its results ought to be viewed objectively and critically; fur ther -
more, tha t the age determinations it supplies cannot be accepted without reserve, the method 
having a number of par t ly well-known, part ly unelucidated sources of error. As to the sources 
of error so far cleared up , I shall briefly refer to the so-called Suess-effect ( F Ö L D V Á R I 1 9 6 5 ) 
due to the diluent action of large quanti t ies of C02 introduced into the atmosphere by industrial 
activity and which workers try to eliminate by means of dendrochronology. There were t imes 
when nuclear explosions caused some trouble. A considerable source of error is infiltration 
caused by hard waters ( M Ü N N I C H 1 9 5 7 ) an error which beyond 3 0 0 0 0 years cannot be elimi-
nated ( M Ü N N I C H 1 9 6 0 ) . Then again no one has ever t aken into consideration that also recent 
atmospheric infiltration may be possible in the form of carbonate and hydrocarbonate which in 
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F ig. 1. Absolute chronology of the Würm "glacials" and "interglacials" in the last 72 thousand years on the basis of some direct or 
indirect radiocarbon age determinat ions 
VARIA 3 6 7 
the case of materials originally containing carbonate (e.g. bones) cannot be removed. Similarly, 
carboniferous, i.e. cave waters coming from below also adulterate the results. The start ing 
C14 contents of organic substances depend not only on the atmosphere b u t on the geographical 
position, and on the amount of ca rbona te absorbed by the plants too. Though abundant part ial 
results are available on this subject, these, even if they have been elaborated methodically and 
statistically, cannot be considered o ther than random tests. We still lack a comprehensive 
and detailed work (actually a monography !) which would discuss wi th regard to the whole 
ear th the measure of possible deviat ions in the start ing C14 contents in recent organic materials, 
establish the regularities present in t he process of radiocarbon accumulation, and clear up its 
causes. The basis of radiocarbon chronology, its sine qua non is consti tuted by the hypothesis 
t h a t the C14 contents of the a tmosphere have been constant over a long geological period. 
Though fluctuations of 1 to 2 per cent have already been demonstrated ( T A U B E R 1965), quite 
recently it was ascertained that in the recent past (even in the last few thousand years) f luctua-
tions up to 30 per cent leading to wholly erroneous datings had occurred (e.g. a deviation of 
f rom 800 to 1000 years for a growth-ring 5800 years old !), (Ferguson, Huber, Suess 1966: 
Huber 1967; Frenzel 1968). We have no guarantee whatever that in a more distant past f luctu-
ations of an even higher rate did not occur. Thus we cannot deny that the radiocarbon meth-
od is basically saddled with serious sources of error and is far f rom supplying absolute 
chronological data. 
The radiocarbon investigations and results, however, leave us facing the problem to 
whta extent the various plants absorb C14 under different climatic and geographical conditions 
and during the different seasons, w h a t do these f luctuat ions depend on and what is their 
physiological effect? And this, in my opinion, opens up a new field of research with a direct 
bearing also on agricultural practice. 
* 
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TRANSGRESSION IN THE E A R I N G OF H Y B R I D WHEAT POPULATIONS 
Under Hungarian conditions development of early varieties is one of the most important 
objectives of wheat breeding. Therefore possibilities of producing early forms are always 
sought for. 
Earliness is inherited in a relatively simple way. According to investigations carried 
ou t by A Y A D (1952), and C R U M P A C K E R — A L L A R I I (1962), earliness is controlled by two partially 
dominant genes, while lateness only by one. 
Fig. I. Earing of Besostaya 1, Fertődi 293 F , and their hybrids ( Besost-
ava 1, Besostaya 1 X Fertődi 293 F.,. T T " . . Fertődi 293 X Besostaya 
1 F2 , Fertődi 293) 
Many authors ( T H O M P S O N 1 9 1 8 , 1 9 2 1 , V A V I L O V 1 9 3 5 , G F E L L E R 1 9 3 7 . S H E N - T A I 
C H A N G 1 9 3 8 ) observed also the transgression of earliness in wheat crossings. There are. how-
ever, but a few d a t a available on the frequency and breeding importance of this phenomenon. 
In the course of our investigations the appearance of transgression in the F2 generation 
of the combination of Besostaya 1 X Fertődi 293 and Fertődi 293 X Besostaya 1. and the effects 
of back- and top-crossing on the earing dynamics of Besostaya 1 X Fertődi 293 were studied. 
Earing dynamics was determined by recording the earing lime of each member of the 
population. Distr ibution of data was expressed and represented as the percentage of the tolal 
number of plants. 8 0 — 1 2 0 plants per combination sown sparsely ( 4 0 X 1 0 cm) were examined 
in 1 9 6 6 . 
Fig. 1 shows tha t the earing dynamics of the parents is similar. In the variety Fertődi 
293 there is a somewhat higher number of plants t ha t form ears early, while in Besostaya 1 
those earing later are in majority. The range of variation is also similar. 
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Earing dynamics of the hybrid population Besostaya 1 X Fer tődi 293 F2 and Fer tődi 
293 X Besostaya 1 F2 is different from that of the parents. There is a wider range of var iat ion 
in the time of earing. Earing of the hybrid populations and the parents completed at t he same 
time, but tha t of the hybrids s tar ted much earlier. Among the hybrids there were many plants 
which formed ears 3 — 4 days earlier than both parents . There was no significant difference 
in earing dynamics between linear and reciprocal crossings. 
Early forms found in the hybrid population are considered as results of transgression. 
This is possible because Besostaya 1 has a shorter vernalization and light period than Fer tődi 
per cent 
Fig. 2. Effect of back- and top-crossing on the dynamics of earing ( Besostaya 1, 
Fertődi 293, Besostaya 1 x Fer tődi 293 F , (Besostaya 1 x Fer tőd i 
293 F„) X Besostaya 1, Mironovskaya 808, • • • • (Besostaya 1 x Fertődi 293 
F, ) X Mironovskaya 808 
293, while in the latter the period between the beginning of development in spring and the t ime 
of earing is shorter (BALLA 1968). Therefore in the hybrids of the two varieties the length of 
the vegetative period may show favourable trends. 
The F 2 generation of the combination Besostaya 1 X Fertődi 293 was back-crossed to 
Besostaya 1 and top-crossed by Mironovskaya 808. Earing dynamics of the parents and the 
obtained hybrids is shown by Fig. 2. 
As a reaction to back-crossing the earing dynamics of the hybrid became more similar 
I о that of the parents. The variat ion range of earing was not so wide any longer. In general, how -
ever, the hybrid population formed ears earlier than the parents even a f t e r the hack-crossing, 
and many plants earing 1 2 days earlier than the parents were found among them. 
Thus, back-crossing decreased the proportion of early forms, b u t transgression still 
could be observed. 
Mironovskaya 808 as it is shown by the f igure formed ears later than Besostaya 
1 and Fertődi 293. Earing dynamics of the hybrid populat ion was also modified by its longer 
vegetative period. The range of earing variations in the hybrid population became wider, bu t 
did not exceed tha t of either the Besostaya 1 or the Fertődi 293. The earing curve deviates 
from the normal and is flatter than tha t . Late forms similar to Mironovskaya 808 cannot be 
found in the population. Earing of the latest forms takes place at the same time as that of the 
early specimens of Mironovskaya 808. 
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Transgression appeared, t hus , in the earing of hybrid populations obtained by top-
crossing. 
Combinations examined offer the possibility of producing early varieties. 
* 
Prepared a t the Agricultural Research Inst i tu te of the Hungarian Academy of Sciences, 
Martonvásár 
L . В AI .LA 
R E F E R E N C E S 
AYAD, M. A. G. (1952): Inheritance studies of some qualitative and quanti tat ive characters 
in Egypt ian varieties of whea t . Proc. Egypt . Acad. Sei., 8 , 2 6 — 3 8 . 
B A L L A , L . ( 1 9 6 8 ) : Developmental physiological problems of the production of high-yielding, 
winter-hardy wheat varieties having a short growing season. Acta Agronomica Acad. 
Sei. Hung. , 17, 1 3 1 — 1 3 8 . 
C R U M P A C K E R , D. W . — A L L A R D . R . W . ( 1 9 6 2 ) : A diallel cross analysis of heading da te in 
wheat. Hilgardia, 3 2 , 2 7 5 — 3 1 8 . 
G F E L L E R , F . ( 1 9 3 7 ) : Inheritance of earliness of heading and other characters in G a r n e t x R e d 
Fife cross. Sei. Agr., 17, 4 8 2 — 4 9 1 . 
S H E N , T. H. T A I , S . E . — C H A N G , S . С . ( 1 9 3 8 ) : The transgressive inheritance of reaction to 
flag smu t , earliness of heading, partial s teri l i ty and stiffness of glumes in a varietal 
cross of wheat . Jour. Amer . Soc. Agron., 30, 68 — 79. 
T H O M P S O N , W . P . ( 1 9 1 8 ) : The inheritance of the length of the flowering and ripening periods 
in wheat . Roy. Soc. Canada, Proc. and Trans . , 3, 69—87. 
T H O M P S O N , W. P. (1921): Earl iness in wheat and its inheritance. Sei. Agr., 1, 193— 199. 
V A V I L O V , N. I.— Вавилов, H. И. (1935): Научные основы селекции пшеницы. Селхозгиз 
Москва—Ленинград. 
EFFECT OF BENZIMIDAZOLE ON ROOT FORMATION 
IN PHASEOLUS VULGARIS L. 
Results obtained so far show that cytokinins enhance the synthesis of nucleic acid, 
increase its quan t i t y and so result in a frequent cell division ( G A L S T O N — B A K E R K I N G 1 9 5 3 , 
F O R S Y T H — S A M B O R S K Y 1 9 6 0 , K I N G — H s u — J I N G 1 9 6 3 , M I L L E R 1 9 6 0 , C O L L I E R 1 9 6 2 , L E O P O L D 
1 9 6 4 , S K O O G — S T R O N G — M I L L E R 1 9 6 5 , O S B O R N E 1 9 6 5 , F o x 1 9 6 6 ) : root formation response 
especially to benzyladenine and kinetin was demonstra ted by many experiments ( F R I E S 1 9 6 0 , 
G A S P A R X A N F F L A I R E 1 9 6 7 , G R A C Z A — P O Z S Á R — S Z Ő K E 1 9 6 9 ) . Present paper contains a s tudy 
on the effect of benzimidazole on root development in bean. 
Bean seeds were swollen for a day in a Petr i-dish, then on the second day benzimidazole 
was added in quantities of 30, 50, 100 mg/1. The development w as followed with at tention every 
day; on the 7 th or 8th day roots were cut off, f ixed , then, after paraf f ine bedding, microtome 
section series were made of t hem for anatomical examination. 
The examinations displayed that benzimidazole given in 30, 50 and 100 ppm quant i t ies 
respectively, exerted a varied effect on root organization. As a comparison, the development 
of beans germinated in distilled water at the end of the experiment is presented f i rs t . Beau 
seeds swell in a few hours, toward the end of the second day the seed-coat bursts, and the devel-
oping radicle with the elongating hypoeotyle comes out. The initially intensively growing 
hypocotyle is continued downward in the collar and the rapidly developing and gradually 
tapering embryonal root. The f i rs t lateral roots develop on the contac t line of collar and em-
bryonal root along four orthostichies; then, in the direction of the cotyledons on the collar. 
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as well as at the lower end of the hypocotyle fur ther lateral root levels appear. These are called 
basipetal roots. The typical acropetal roots in the direction of the root t ip begin to develop 
subsequently ( G R A C Z A 1968). Soon after the development of cotyledons the primary leaves 
also appear on the elongating stem. 
Benzimidazole in a concentration of 30 ppm has hardly any effect . The root develops 
similarly to that of the control. Basipetal roots in the direction of the cotyledons appear in 
time, though some reduction in length can already be observed. On the other hand, in the 
Fig. 1. Bean seedlings grown in benzimidazole solutions of 30, 50. 100 ppm concentrations. 
Right: the control 
formation of the typical acropetal roots some inhibition is shown. These lateral roots differ-
entiate only in two or three horizons, and are very short. 
In case of a benzimidazole t reatment of 50 ppm concentration the growth of the 
main root is also inhibited to some extent. I ts length is reduced by half as compared to the 
control. On the collar the development of basipetal roots starts, but soon stops. Acropetal root 
formation is completely inhibited. 
Under the influence of benzimidazole applied in a concentration of 100 ppm, the devel-
opment of the radicle following the swelling starts, and at the same t ime the hypocotyle 
elongates. I t is characteristic t h a t later in the main root the cell division and elongation 
become inhibited and the size of the root does not grow further . In case of basipetal lateral 
roots the inhibition sets in already at the initial stage. The same refers to the acropetal lateral 
roots too (Fig. 1). 
Cross and longitudinal sections were made of the roots of the control and of those of 
plants treated with benzimidazole in a concentration of 100 ppm, for the purpose of histo-
logical examinations. 
The longitudinal section made of the root of the control plants shows tha t the outward 
layers of the 14 or 15 cortical cell rows under the one-cell layered rhizoderm have become 
corky, while the inward cell row has developed into a Caspary-striped endoderm. In the central 
cylinder due to the activity of the undulate cambium developed meant ime - inwardly 
xylem and outwardly phloem develops (Fig. 2). 
Benzimidazole applied in a concentration of 100 ppm evokes not only outward changes 
bu t also considerable alteration in the tissue structure. In the growing tip of the root cell divi-
sion stops soon after germination, and the reduced growth of the root is only the result of a cell 
elongation, which can be observed in the longitudinal section by the slightly longer but smaller 
sized cells of the cortex and central cylinder as compared to the control. When looked at in 
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Fig 2. Root cross section of t he control Fig. 3. Root cross section of plants t reated 
immediately under the collar, r = rhizoderm, with 100 ppm benzimidazole 
e.k. = primary cortex, st = cent ra l cylinder (obj. 20 X, oc. 5 X) 
(obj. 20 X , oc. 5 x ) 
Fig. 4. Longitudinal root section of control Fig. 5. Longitudinal root section of plant 
p lants (obj. 20 X, oc. 5 x ) treated with 100 ppm benzimidazole (obj 
20 X , oc. 5 x ) 
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cross section, xylem is produced in the central cylinder to a much lower extent , and the secondary 
thickening in the cell walls is also of smaller degree. Coming back to longitudinal sections it 
was found t h a t — although lateral root formation sta ed and the growing tips of undifferen-
tiated lateral roots grew into the cortex, — the cells early ceased to be meristemic and the 
growing tip became an undifferentiated parenchyme tissue of low plasm content (Figs. 3, 4, 5). 
To sum up the results of examinations we have arrived at the conclusion tha t benzimid-
azole exerts an inhibiting effect of an extent depending on the concentration — on the main 
and lateral root formation of the bean. This inhibition acts on the cell division and cell 
elongation. 
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LIFE AND WORK OF J Ó Z S E F FÁBIÁN 
Life 
1761 1825. These two years mark József Fáb ián ' s life and work. To understand and 
appreciate this excellent scientist, the era he lived and worked in must be known. 
It was the beginning of a new era in the life of nations. With the poet's words: "The 
iron bars of nat ions fall, bridles and ropes break." (Dániel Berzsenyi: A magyarokhoz. I I . 
1807.) The great da t e of this era is 14. July 1789, the beginning of the great French revolution. 
I t s leading principle was enlightenment, and its ideological basis the "glorious intellect". 
The prevailing Hungarian conditions of tha t t ime are characterized by the economist 
wi th the following sentence: " H u n g a r y suffers miserably and even the abundancy of na ture 
cannot help i t " (Gergely Berzeviczy). 
The irrepressible tide of renascence started f rom this nadir. Grandiose scientific and 
l i terary upswing began. Agriculture also began to develop in these decades. Although farming 
generally was continued in the same way as centuries earlier, the initials of stabled livestock 
breeding already appeared, involving fodder plant growing. The way József Fábián saw it 
in 1819 the spirit of farming rose. In this respect his work was of a pioneering character. 
He was born in a family of lesser nobility in Alsóörs (Veszprém county) on 19th Febru-
ary 1761. After finishing the elementary school he studied at the Presbyterian College of 
Debrecen, where he finished the g rammar school in 1779. In 1789 he acquired a "senior" degree 
teaching meanwhile in the lower forms, among others French language. From Debrecen he 
went to Switzerland to a s tudy-tour for two years. In 1791 — 92 he lived in Bern and Zurich, 
where he had the famous Lavater for his teacher. 
After re turning home he became the pastor of a Calvinistic congregation of the Balaton 
highland inVörösberény. He married Zsuzsanna Somogyi and had four sons and two daughters . 
It was in Vörösberény tha t he started his inanyfold important work of common interest . 
On one hand he was a practical research worker. He set up a small laboratory for na tu ra l 
sciences in a room of the vicarage. In this laboratory, in addition to various smaller and larger 
globes, simple physical and chemical apparatuses: a magic lantern and the devil of Cartesius,* 
there was an electric machine, a very rare thing in Hungary at tha t t ime. (Benedek Jancsó: 
Fábián Gábor élete és irodalmi munkássága [Life and literary activity of Gábor Fábián] Arad, 
1885. p. 4.) He repeatedly a t t empted to make grape sugar, and from 1794 on extracted oil 
f r om grape seeds, "which practice" — according to his words — "is followed by many by the 
Lake Balaton". 
Books were published by h im in succession: translations, revisions and original works 
too. His first work: "Természeti história a gyermekeknek" (Natural history for children) was 
published in 1799. In 1803 he wrote an original work: "Természeti tudomány a köznépnek" 
(Natural science for the commons). In 1805 he t ranslated into Hungarian Chaptal's " l i t t le 
work". 
In 1808 he left Vörösberény and went to Tótvázsony to be a pastor; here he lived 
till his death. During his stay at Tótvázsony he met sad trials: in 1810 he lost his nine-year-old 
daughter, then in 1815, on 12th J u n e buried his 38-year-old wife "endowed with many vir tues" , 
in the cemetery of Tótvázsony. Besides the two grown-up sons his 6-year-old son József and 
3-year-old daughte r Ágnes remained with him. After a couple of years he married again. His 
second wife was Zsuzsanna Medgyesi; three children were born from this marriage. 
Suffering and sorrow did no t , however, break his spiritual s t rength or take his love of 
work away. I t was in such circumstances that lie finished translating one of his big works: 
"Vizsgálódó és ok ta tó értekezés a szőlőmívelésről" (Study and discussion of vine growing). 
* See: notes 
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His last work was published in 1819: lie t ransla ted Columella's 12 books on field cropping 
from Latin into Hungarian. 
In the last years of his life he was ill. He comforted and strenghtened himself by trans-
lating Ovidius and Cornelius Gallus into Hungar ian . 
He died in Tótvázsony on 29th January 1825, at the age of 64. This date must he com-
pleted by a sentence: He died in the year of foundat ion of the Hungarian Academy of Sciences 
and Is tván Széchenyi's appearance. But in his work done for the public he lives among us. 
Oeuvre 
1. Természeti história a gyermekeknek (Natura l history for children). This was József 
Fábián's f irst work published in 1799. I t was the translation of the great work wr i t ten by 
György Krisztián Baff, teacher in Göttingen. 
When translating he endeavoured to write in a clear, well understandable language and 
was successful in doing so. When he thought it necessary, he made alterations, and when he con-
sidered descriptions of plants or animals not to be quite understandable, he made t hem clear. 
These also suggest t ha t beside the simple language adapted to children, the book has 
the great merit of possessing a scientific exactness for the sake of the teachers. In f ac t the 
"Natura l h is tory" is a detailed and systematic botanical, zoological and mineralogical work 
containing nearly two thousand plants, animals and minerals with their German and Latin 
names as well. Finally, it gives reference of as many as 43 special works. 
József Fábián published this hook at pr ivate expense, which means that he was one 
of those who were ready to sacrifice for the public good. 
2. Természeti tudomány a köznépnek (Natura l science for the commons). This original 
work was published in 1803. It had been writ ten for the purpose of wiping out supersti t ions 
of the public opinion. He considered, namely, superstitions to be the most dangerous pest 
of humani ty . 
Wha t are then the causes of superstition? He answered: " I t s mother is an abysmal 
ignorance of the things of nature, and a considerable indolence to s tudy them." He knew tha t 
he was doing a difficult work, as established beliefs are not easy to wipe out, deep rooting 
errors to correct. 
However, he was not frightened of the difficulties of the task , on the contrary, they 
stimulated him to an even more thorough and scientific study. He utilized the works of excel-
lent contemporary scientists: Wiinsch, Halle, Hube , Pánkel, Fischer and especially He lmuth . 
The book is divided into 16 parts. Its method of discussion is from the first to the las t scien-
tific and consequent. Its classifications would be wor th being taught. Author gives always a defi-
nition f irs t , then a teaching, then mentions the superstitions relating to the subject and contra-
dicts them one by one. Finally, if he thinks it necessary, he recites stories, past examples to prove 
his s tandpoint . (He did a great service to the succeeding generations if only by recording the 
superstitions known and practised at tha t time.) 
The way he strived for the intellectual liberation of his nation is proved also by excla-
mations like these: "This is also a nonsense and nothing else but deception !" "Tremendous 
absurdity !" "Monstrous foolishness !" "Great unhappiness !" "If any of your trees is frui t less, 
hoe round the stem and manure it ! It is from such work and not f rom superstition t h a t you 
can expect results !" 
The "Na tu ra l science for the commons" is a pioneering work of raising the general 
level of culture as well. It is not a "dream-hook" writ ten in calendar style, but teaches the 
people up-to-date science in simple, fine Hungarian language and clear manner of presen-
tation. 
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3. Vizsgálódó és oktató értekezés a szőlőművelésről (Study and discussion of vine growing). 
A translation of works by Chaptal, Rozier, Parmentier and Dussieux, French scientists. This 
big work was published in two volumes in 1813- 14. In the preface author says that this book 
was especially kindly received by the great French na t ion . He wonders why nobody has writ-
ten on the subject in Hungary and examined it by the rules of physics. 
It was not an abbreviated copy of the original bu t the whole big work he published, 
because in his opinion by getting acquainted with o the r people's industrious work, customs 
and scientific f indings and comparing them with ours, our knowledge can be "wisely improved" . 
Indeed, seemingly uninteresting sections of this book also contain a lot of teaching. Every 
specialist may learn a lot from the historical analyses, from the report of the French wine 
expor t , and mainly f rom the explanation why according to the French scientists — England 
surpassed France in agriculture in spite of her unfavourable natural conditions. 
His remarks given in notes are also highly valuable from a historical point of view. 
The "Appendix" presents a separate discourse on the production of grape sugar and grape 
seed oil. 
The importance of the book is greatly increased by the 11 copperplates representing 
grape varieties f i r s t in the Hungarian special l i terature. 
4. Columella XII könyvei a mezei gazdaságról (Columella's 12 books on field cropping). 
Both volumes of this work were published in 1819. Author felt that he paid off an old debt 
by translating this book into Hungarian. In the preface he introduces Columella to the reader . 
(Lucius Moderatus Columella was one of the noblest Roman economic writers in the f i rs t 
century A.D. He was a high-born, learned man and an expert of economics.) 
Author considers such old books as good and useful means, since we can learn f r o m 
t h e m "what, when and how" the old famous and wise nations did in farming. 
Indeed, József Fábián presented us with an almost unknown and invaluable t reasure 
by translating Columella's book f rom Latin into Hungar ian . It is rightly written by the New-
Hungarian Encyclopaedia that this book is a "valuable source of economic history". But those 
studying general his tory, pharmaceutical history or economics will also find this book useful . 
Famous sayings and s ta tements of our ancestors are highly valuable in this book. 
"Those who know how to till the soil, can and wan t to do it, will have the best cul t ivated 
lands; in other words: one must have skill in his profession, possess the necessary f inancial 
means and will to a c t " (Tremellius). — "Who buys an arable land, must sell his house, lest 
he will do urban work instead of field work: those w ho prefer living in towns, will not need 
a f a r m " (Poenus Mago). — "Praise the large plot bu t cultivate a small one !" (Vergilius: Georg. 
2: 397. Emphasizing of increasing productivity.) 
Minor works 
5. A boroknak termesztésekről, készítésekről és eltartásokról való értekezés (Dissertation on 
the production, mak ing and preservation of wines). I t is a translation of Chaptal's "little w o r k " 
published in 1805. 
6. Kenyérsütésről a magyar gazdaasszonyoknak (To Hungarian housewives on bread 
baking). This pape r was published in 1817 in the Tudományos Gyűj temény (Scientific Col-
lection). Ile wrote i t for those who did not pay much attention to, or were not skilled in baking 
bread and so to r tu red their households and themselves with the most unhealthy bread. 
7. Az étekeltartás mestersége (Food preservation). This work was published af ter his 
death, in 1833. His son Gábor, the well-known writer and translator, member of the Hungar ian 
Academy of Sciences edited his f a the r ' s work reconstructed from French. 
8. A mezei gazdaság tudományának rövid summája (A brief summary of the science of 
agriculture). A text-book on 150 pages in well readable manuscript, f rom 1821. 
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9. A magyarországi szőlőknek és boroknak históriai ismerete, a nevezetesebb szőlőhegyek 
leírásával (History of Hungarian grapes and wines with the description of the more impor tan t 
vineyards). (Author wrote about this collection on 5th May 1809. In the Tudományos Gyűjte-
mény, 1820. VII . pp 108— 120 a report on his work "A szőlőművelésről" (Vine growing) said 
tha t the manuscript is in the editorial office. "This work also would be worth of the protect ion 
of a wealthy Maecenas.") 
Unfortunately this work has remained unknown up to this day , it would be good to 
find it in one of the archives ! 
Evaluation 
József Fábián is generally thought to be one of the pioneers of a reasonable scientific 
agricultural activity. He knew himself that he was doing a pioneer work. In the preface of his 
very first work he said: "No wonder if I made mistakes, since I was progressing along a path 
that had been followed earlier bu t by few." 
The basis of his whole work was that he recognized the great use of natural sciences 
and the importance of their application in practice. So he taught his nat ion reasonably farming 
and thoughtful acting. 
He translated from German, French and Lat in special works giving advices in scientific 
farming. E.g. he said about the book "A szőlőmívelésről" (Vine growing) that it did not follow 
the customs blindly, but taught everything according to experience and the laws of physics. 
He translated Columella's book, because he was on the same opinion as we are, namely, 
t ha t in farming the will and ta lent without knowledge may cause g rea t damages, as unreason-
able operations result in superfluous costs. 
We feel we have a good right to say tha t József Fábián gave his readers a valuable, 
good material in his translations and original works. 
And not only did he a good work but also did it in a good form. He is recorded not only 
as an excellent natural scientist bu t also as a good scholar of Hungar ian language. 
His s tandpoint as a t rans la tor should not be neglected even today. 1. He used every 
effort to translate in a clear, well understandable language. For this very purpose he trans-
lated thoughts rather than words. 2. He still stuck - as much as possible — to the " t e x t " 
in order to keep the "spirit and manne r " of the era, as in his opinion it is indispensable when 
translating an old book, it is like a seal on a certificate. 
When reading either his translations or his original works we f ind he wrote simply and 
still exquisitely. He consciously took care of his expressions. Idiomatic words and expressions 
made by himself gave a special genuineness to his language. Mountains vomiting f lames, wan-
dering stars, thunder leaders, airy appearances, angry wind are some fine examples of them. 
On the basis of his work we know him as a man of universal interest and universal 
knowledge. He wanted to know everything because he wanted to teach everything to his 
nation. Tha t is why he recommended two ways of fire-fighting, gave precise descriptions of 
medicines cows could be cured with. That is why he wrote dissertations on bread baking, 
washing and blanching, on food preservation, and criticized unreasonable anxieties observed 
in cases of unusual weather conditions and hocus-pocus prescribed by the calendars. He told 
tha t a medicine for eyes had once been made of the fat of vipers, and that it was thought 
that the meloe (Meloe proscarabeus) had a fluid t h a t was a good r emedy for the bite of a mad 
dog. 
He never gave mere abstractions and theories, but always pract ical knowledge immedi-
ately applied to either deep ploughing or adequate feeding or sick-nursing. In one w o rd , he 
gave advices for a more human, free and happy life. He did all these because he loved people. 
His heart was filled with "love for the public good". 
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We unders tand it and th ink it right that the Tudományos Gyűj temény in its necro-
logue called him " a torchbearer of Hungary" who taught necessary and useful knowledge 
to his nation. 
P . H A R G I T A 
Magic lantern 
A projecting apparatus by means of which t ransparent pictures painted on glass can 
be projected to a screen. It was a precursor of modern projection. Today it is out-of-data 
and used only as a children's toy. (Uj Magyar Lexikon [New Hungar ian Encyclopaedia].) 
The devil of Carlesius 
They are small empty glass figures with t iny holes on the side of their bellies and 
two horns oil the head; they are somewhat lighter t h a n water. They are named after Cartesius 
because it was he who first made t hem, and were called devils since they usually have the 
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C H E M I C A L C O N T R O L O F T H E E A R L Y A N D L A T E B L I G H T S O N T O M A T O 
As the t o m a t o plant is a t t a c k e d by various diseases and insects in the U.A.R. , an at-
t e m p t was made for the control of P. infestans us ing the fungicides Cupravi t , Mancozeb. and 
Zineb. 
Blights were responsible for an estimated loss of about one million Egypt ian pounds 
dur ing 1954 season (HAMMAD et al. 1965). This disease caused about 50 per cent loss of t oma toes 
in the winter of 1962 planting, and 15 to 20 per cent in the fall and s u m m e r plantings (THABIT 
et al. 1 9 6 6 ) . 
Table 1 
Mean of number 
of infested tomato fruits 
T r e a t m e n t X 
Untrea ted  7 0 . 2 5 
Cupravi t  4 5 . 2 5 
Mancozeb  3 4 . 7 5 
Zineb  3 9 . 7 5 
L.S.D. Treatments at t 0.05 9.55 
Table 2 
Mean of weight (kg) 
of uninfested tomato fruits 
T r e a t m e n t X 
Unt rea ted  30.25 
Cupravi t  38.50 
Mancozeb  40.00 
Zineb  39.00 
L.S.D. Trea tments a t t 0.05 = 6.68 
Fungicides have been used successfully to control the P. infestans and other f u n g i on 
tomatoes and o t h e r vegetables. 
Applications were carried ou t by a knapsack Saval sprayer using 
1. Cuprav i t 25 per cent W . P . a t the rate of 0.5 per cent; 
2. Mancozeb 80 per cent W . P . at the rate of 0.25 per cent; 
3. Zineb 72 per cent W.P . a t the rate of 0.25 per cent. 
The t r e a t m e n t s were made a t intervals of 10 days for the d i th iocarbamates and at 
15 days for Cuprav i t . The appl icat ion dates of D i t h a n e were: 10/2, 21/2, 3/3, 13/3, 23/3 and 
2/4, while they were for Cupravi t : 10/2, 26/2, 13/3 and 28/3. 
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The exper imen t was performed at the Alexandr ia University Exper iment S ta t ion 
dur ing the winter p lant ing . Tomato seeds were mixed wi th Orthocid 75 a t the rate of 8 g r ams 
per kilogram seed. Seeds were sown in wooden f la t s (50 x 3 5 x10 cm) containing a m i x t u r e 
of clay and sand, in November. 60 days af ter the p l an t ing the plants were t ransp lan ted in t h e 
f ield. The exper iment was performed in completely randomized block designs wi th four replica-
t ions. The plot consisted of three rows each four me te r s long and 1 mete r apa r t . The spacing 
was 40 cm between the plants. P lo ts were separated f r o m each' other b y guard rows. 
The number of infected f ru i t s in each plot was recorded. The f r u i t was considered in-
fected if a single lesion was present , no mat te r how small or large. The weight of uninfected 
f ru i t s was recorded as kilograms per plot . 
The results of the field trials are statistically analyzed to eva lua te the effect of the 
d i f fe ren t fungicides on P. infestans. These results are summarized in Tables 1 and 2. 
All t r e a t m e n t s gave a significantly good resul t in protecting the f ru i t s . The effect of 
Mancozeb was significantly better t h a n t h a t of Cupravi t , bu t not significantly bet ter t han t h a t 
of Zineb. There were no significant differences between Cupravit and Zineb. Though Mancozeb 
and Zineb pro tec ted the fruits suff icient ly, their effect could be even increased when shor ten-
ing the spray in te rva ls to seven days instead of ten (leaching by rain t he protective effect 
decreased). 
The plants t r ea t ed three t imes gave yields significantly better t han the unt rea ted ones, 
bu t there were no significant differences between t h e m . 
Mancozeb showed the best resul ts against P . infestans, which agree with the resul ts 
o b t a i n e d b y L E H M A N N et al. ( 1 9 6 2 ) a n d S A R J A S ( 1 9 6 3 ) . 
The average increase in t o m a t o yield was approximate ly 30 per cent for the th ree 
fungicides, which proves that the applicat ion of any of the three as protect ive sprays oil 
tomatoes will def ini te ly raise the o u t p u t . 
* 
Prepared a t the Depar tment of P l an t Pro tec t ion . Faculty of Agricul ture , Alexandria 
Universi ty, Alexandr ia 
I . E L - N A Z E R , G . T A N T A W Y . M . Z E I D , M . E . E L D E F R A W I , Z . A B D - E L A L 
R E F E R E N C E S 
HAMMAD, S. M . —ELAROSI , H . - A S E M , M . A. ( 1 9 6 5 ) : P e s t s of v e g e t a b l e s a n d t h e i r c o n t r o l . 
National P r in t ing and Pub. Co., 766. 
LEHMANN, H . - G R E W E , F . —LAUTEMSCHLAGER, W . ( 1 9 6 2 ) : F a r b e n f a b r i k e n B a y e r A . G . G e r . 
Appl., 8. 
SARJAS, P. DE (1963): Mancozeb, a new di th iocarbamate . Mededel. Landbowwhogeschod 
Opzoekingssta. 
THABIT, K . A . RAGAB, M. M. SHAHIDI , A . A. F A H I M , M. M. ( 1 9 6 6 ) : T e x t - b o o k of p l a n t 
pathology. Sciences Pub. Co. Sect . Edit. , 120, 412. 
O R G A N I Z A T I O N OF A P P A R E N T AND T R U E I N F E R I O R P I S T I L S 
On the basis of morphological and histological studies, the organizat ion of inferior 
pistils was in the p a s t and is still the sub jec t of wide discussions. In the controversy of the two 
o p i n i o n s - a p p a r e n t i n f e r i o r p i s t i l ( D E CANDOLLE 1 8 2 7 , VAN TIEGHEM 1 8 6 8 , EAMES 1 9 6 1 ) 
a n d t r u e i n f e r i o r p i s t i l (NAUDIN 1 8 5 5 , DECAISNE 1 8 5 7 , GOEBEL 1866, TROLL 1 9 5 4 ) t h e e a r l y 
morphological, then la ter the histological and histogenetical studies seemed to support some-
t imes one, sometimes the other opinion. Opinions even about the same fami ly often differed, 
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e.g. pistils of Compositae were described now as axial ( B U C H E N A U 1 8 7 2 , S T E B B I N S 1 9 4 0 , G R A C Z A 
1966) , n o w a s o f a p p a r e n t i n f e r i o r p o s i t i o n ( D U C H A R T R E 1 8 4 1 , MARTIN 1892, S N O W 1 9 4 5 , 
K A S A P L I G I L 1 9 5 1 ) . Similarly, t he pistil organization of Umbelliferae a l ready accepted for appen-
d i c u l a r ( V A N T I E G H E M 1 8 6 8 , K A D E N — T I H O M I R O V 1 9 5 4 , S Á R K Á N Y 1 9 6 2 , K O V Á C S — S Á R K Á N Y 
1968) was earlier considered by some authors to be of axial origin (SCHLEIDEN 1839, PAYER 
1 8 5 7 , T A M A N S C H J A N 1 9 4 8 ) . 
Fig. 1. Flower p r imord ium of Petroselinum hortense (obj . 40 X, oc. 5 x ) 
Present paper gives an account of some recent observat ions concerning the pistil 
organization of two and th ree species in the two families men t ioned : Petroselinum hortense 
Hoffm., Pastinaca sativa L. and Foeniculum vulgare Mill, f rom t h e family Umbelliferae, and 
Helianthus annuus L. and Calendula officinalis L. f rom the fami ly Compositae. 
Fig. 2. Flower pr imordium of Pastinaca sativa, w i th petal and s t a m e n primordia (obj . 10 X , 
oc. 5 X ) 
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Developing inflorescences and flow ers of the five species were fixed in Bouin ' s f ixative, 
then a f t e r t he usual e m b e d m e n t in paraff ine section series were m a d e with a micro tome, and 
during the microscopic examina t ion the character is t ic developmenta l stages were recorded 
on photomicrographs . 
Examina t ions were s t a r t ed with und iv ided flower pr imordia of primordial inflorescen-
ces. Longi tud ina l sections of f lower pr imordia of the apparent infer ior pistilled Petroselinum. 
Fig. 3. P a r t of a Helianthus annuus young inflorescence with f lower primordia. (Obj . 20 X, 
oc. 5 X ) 
Pastinaca and Foeniculum seem to be t r i angu la r . The flower p r imord ium, which h a s a rather 
wide sur face , is at tached to the floral axis b y its narrowing basa l par t . On the o the r hand, 
flower p r imord ia of the axial ly organized Helianthus and Calendula do not grow nar row to-
ward the floral axis, bu t show almost equal diameters at the apex and at the base too (Figs. 
1, 3). 
Fig. 4. Flower pr imordium of Helianthus annuus after the appearance of peta l , s t amen and 
pistil p r imordia . In the receptacle par t t he meristemic zone begins to show u p . (Obj . 20 X, 
oc. 5 x ) 
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I t is character is t ic of all species examined both in Umbelliferae and Compusitae that the 
in i t ia l ly hemispherical flower pr imordia show an increased growth on the peripheral part due 
t o t h e more intensive activity of t h e bordering mer is tems, and thus gradual ly become of 
f l a t t e n e d surface. I n th is state, at the nar rower basal p a r t of the flower p r imord ia of Pelroseli-
num. Pastinaca and Foeniculum the in t ens i ty of cell-division decreases, and only the widening 
reg ion (near the sur face) remains meris te inic . On the o the r hand, in Helianthus and Calendula 
Fig. 5. Part of a Helianthus annuus y o u n g inflorescence wi th flower p r imord ia . In the centre 
of the receptacle a meris teinic zone (m) is lef t . (Obj. 10 X, oc. 5 x ) 
Fig. fi. Fully developed flower of Helianthus annuus wi th a meristeinic zone (m) still active. 
(Ob j . 10 X , oc. 5 X ) 
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f lower primordia of near ly the same age a meristem, fa i r ly homogeneous as regards in tensi ty , 
func t ions . 
In the case of all f ive plants f i r s t the petal p r imord ia initiate on the surface of the 
f l a t t ened flower p r imord ia , then the s t a m e n and carpel pr imordia appear centr ipetal ly. Calyx 
pr imordia develop only on the flower pr imordium of Helianthus annuus L.. and in a r a the r 
reduced form, long a f t e r the pistil p r imordia have appeared . 
Fig. 7. Flower p r i inord ium of Calendula officinalis wi th a meristemic zone (m) in the re-
ceptacle p a r t . (Obj. 20 X , ос. 5 x ) 
Fig. 8. Fully developed flowers of Calendula officinalis with meristemic zones still seen. 
(Obj . 5 X , oc. 5 x ) 
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Simultaneously wi th the development of floral leaf pr imordia but la ter too the 
receptacle par ts in the f lower primordia of Helianthus and Calendula were found to grow not 
only longitudinally but also in diameter due to the meristems persisting in the middle of this 
region (Figs. 4, 7). 
On the other h a n d , in the flower pr imordia of Petroselinum, Foeniculum and Pastinaca, 
the receptacle cells are ear ly vacuolized and this process continues in the course of flower 
development . The minor increase in the volume of the receptacle is caused pr imar i ly by cell 
elongation. At the same t ime, the developing f loral leaf pr imordia (petal, s tamen, pistil) grow 
congenitally together a t t h e base, which is also proved by the uniform deve lopment of the 
bundle-like procambium-sys tem in the ovary wall coaleseent with petals and s t a m i n a (Fig. 2). 
Fig. 9. Flower p r imord ium of Petroselinum hortense at the plicatio stage of carpels. A highly 
meristemic zone (m) in the wall of the young pistil. (Obj. 10 X, oc. 5 X ) 
At the next deve lopment stage the elongation of flower pr imordia increases. In the basal 
pa r t of the receptacle which has grown more intensively in case of Helianthus and 
Calendula —, as well as in the zone below the f loral leaves, cells begin to become s table , while 
in the central par t a readi ly stainable mer is temic zone located transversallv at the level of the 
ovary is lef t behind and results in a fu r the r increase in receptacle tissues, thus m a k i n g possible 
the s imultaneous growth of this tissue region with the developing ovary. The par t ia l meristemic 
na ture of the receptacle p a r t persisting up to the end of the pistil development provides an 
explanat ion for the organizat ion of the t rue inferior pistil. In addi t ion, in the case of the two 
species (Figs. 5, 6, 8), the differentiat ion process of vascular bundles, the presence of recur-
ren t bundles and the posit ion of the nodal level can be ment ioned (GRACZA 1966). 
On the other h a n d , flower primordia of L mbelliferae species examined are characterized 
by an advanced phase of stabilization of cells in the receptacle and in the upper zone of the 
young floral leaves, while the apical par ts of the convergent carpel primordia still show meri-
stemic characterist ics. A similar intensive meris temic activi ty can be found in the ovary wall, 
which is joined with t he basal par t of petals and s tamina, result ing in the s imul taneous devel-
opmen t and uniform tissue structure of the three regions; th is par t ly explains t he develop-
ment of the apparent inferior pistil (Figs. 9, 10, 11, 12), which is confirmed by t h e complex 
organizat ion of the vascular bundles and the position of the real nodal level too (SÁRKÁNY 
1 9 6 2 ) . 
When summarizing the results of examina t ions the f i rs t thing to be emphas ized i s tha t 
in case of Helianthus annuus L. and Calendula officinalis L. in the developing flower the 
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Fig. 10. In fully developed Petroselinum hortense flowers a t t he hasal zone of petals and stamina 
ja ined wi th the ovary wall an active meris temic zone still can be found. (Obj . 10 X , oc. 5 x ) 
Fig. 11. Ovary par t of Pastinaca saliva pist i l Fig. 12. Longi tudinal section of fully develop-
wi th the meris temic zone (ml. ed Foeniculum vulgare f lower. 
(Obj. 20 X , oc. 5 x ) (Obj . 10 X , oc. 5 x ) 
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medial level of the receptacle — which provides for the f u r t h e r growtli of receptacle tissues — 
shows the highest meris temic activity; so this region keeps space with the growth of the ovary, 
they even join together f rom the beginning, giving thus a complementary exp lana t ion for the 
development of the t rue inferior ovary. — In the flowers of Petroselinum hortense Hoffm., 
Pastinaca sativa L. and Foeniculum vulgare Mill, it is above the slowly developing receptacle, 
in a p a r t of the floral leaves (petals, s t amina and carpels) ad jacen t to the receptacle , tha t 
a more active meristemic zone can be observed, the act ivi ty of which results in carpels and 
other f loral leaves joining together, and a un i fo rm tissue s t ruc tu re developing. Recognition 
of the two types of meris temic zone provides fu r the r da ta on the organization of apparen t and 
true inferior pistils. 
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B O L E P L A Y E D BY T H E CONTACT R E C E P T O R S OF A N T E N N A E 
IN T H E E G G LAYING P R O C E S S OF C E U T H O K R H Y N C H U S MACULA-ALBA 
HERBST. ( C O L E O P T E R A : C U R C U L I O N I D A E ) 
Literature dealing with the biology of C. macula-alba ( S Z E L É N Y I 1 9 3 5 , 1 9 3 9 ; Z S O Á R 
1 9 5 0 , S C H R Ö D T E R — N O L T E 1 9 5 2 , M A N O L A C H E et al. 1 9 6 1 , R E I C I I A R T 1 9 6 1 , S z ű c s 1 9 6 2 , S Á R I N -
GER ZSOÁR 1963, SÁRINGER 1964, 1970) gives no d a t a on the ethology of egg laying. 
Invest igat ions made in the las t years on the e thology of egg laying revealed tha t on t h e 
verge of laying eggs females move the i r antennae in tensively and pass t h e m many times down-
ward over the capsule wall. On the basis of this observat ion the hypothesis of antennae p laying 
a decisive role in choosing the place of egg laying has been set. In other words, contact recep-
tors by means of which the females choose a place su i tab le for egg laying have to be loca ted 
on the antennae. 
Antennae of C. macula-alba consist of 10 segments (1 basal segment known as the scape , 
6 segments of the pedicel and 3 segments of the f lagel lum or elavola, geniculate-clavate). I t is 
a question whether segments are equivalent when choosing the place of egg laying. Th i s 
question has been decided by two me thods used. In one of them segment groups of a n t e n n a e 
(scape, pedicel, f lagel lum) were gradua l ly removed, while in the other t hey were covered w i t h 
th ick black Indian ink. The latter m e t h o d was at the same t ime control of t he former one. Namely , 
amputa t ion is a relat ively drastic in tervent ion, may even have a ha rmfu l effect ; this possible 
negative effect was to be eliminated in imagos tha t were not mutilated only prevented to use 
their antennae. 
In the course of a prel iminary study of mere informatory charac te r segments were 
gradually removed and covered respectively, first the 3 segments of the f lagellum, then those 
of the pedicel and finally the whole antenna. Imagos t hus prepared - 4—7 specimens p e r 
Table 1 
Egg production of C. macula-alba under various antenna treatments 
N u m b e r of eggs 
in t he 
capsule 
o n t h e surface 
of t h e capsule 
a f te r 24 h o u r s 
N u m b e r 
of f e m a l e s 
I. Flagellum segments removed . . . 
Flagellum segments stained 
Control  
I I . Flagellum segments + 6 pedicel 
segments removed  
Flagellum segments -+- 6 pedicel 
segments stained  
Control  
I I I . Entire an tenna removed  
Entire an tenna stained  
Control  
* + + + = intensive cibatio 
+ + = medium cibatio 
11 
11* Acta Agronomica Academiae Scientiarum Hungaricae 19, 1970 
3 9 4 V A R I A 
t rea tment were placed on to 1 2 days old poppy capsules. F rom the same popula t ion 
untreated imagos of the same age were parallel ly kept under observat ion on similar ly old 
poppy capsules. The t r ea tmen t s were evaluated a f t e r 24 hours. Resul t s are presented in Table 1. 
According to the d a t a of Table 1, examina t ions performed parallelly on popula t ions 
treated with t he two me thods mentioned and on a control popula t ion prove t h a t female 
imagos are able to choose the place of egg laying even with only t he basal segment lef t of the 
antenna. This means tha t c o n t a c t receptors ensur ing the ability of choosing the place of egg-
laying are present on the f i r s t an tenna segment (scape) already. Fur the r invest igat ions are 
required to clar ify the egg-laving ethologic role of the individual m o u t h p a r t . 
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M I C R O M O R P H O L O G I C A L METHOD O F D E T E R M I N I N G T H E OPTIMUM 
D E P T H OF P L A C I N G ORGANIC M A N U R E IN S A N D Y SOILS 
The amelioration of loose, well aerated rust-coloured forest soils with sandy t ex tu re 
and — at least periodically —- intense biodynamics depending on t h e moisture content , as well 
as tha t of cul t iva ted blown sands and desert-dunes, etc. is one of t he most difficult t a sk s of 
agriculture. Egerszegi 's so called "deep layering sys tem of m a n u r i n g " (EGERSZEGI 1958) pro-
duces art if icial horizons wi th the organic m a t t e r (manure, pea t , etc.) placed in t h e soil. 
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as i t is concent ra ted ill one or more con t inuous hor izonta l layers deep u n d e r the surface (30— 
70 cm). In this way organic m a t t e r is p reven ted for a long t ime f rom a rap id aerobic bacter ia l 
decomposi t ion which m a y result a considerable loss of nu t r i en t s on one h a n d , and i ts slow, 
con t inuous and he reby very economical uti l ization by roo ts pene t r a t ing deep into the soil is 
ensured , on the o t h e r (SZABÓ— EGERSZEGI 1969). One of t h e mos t i m p o r t a n t t asks of the deep 
layer ing system of m a n u r i n g is to d e t e r m i n e the r a t iona l d e p t h of placing t he manure layers. 
R a p i d and almost comple te minera l iza t ion in the sur face soil, and slow — or no — decom-
pos i t ion of organic m a t t e r at a cer ta in d e p t h are general character is t ics of modera te ly calcare-
ous sandy soils in t h e t empera t e and w a r m climatic zones. Between these two ex t remi t ies 
a wide range of decomposi t ion processes of different i n t ens i t y can be found depending on the 
d e p t h of the soil. In pr inciple , the p rope r ly chosen d e p t h of manure placing should be ident ical 
w i t h the horizon where t r a n s f o r m a t i o n of organic m a t t e r s into available nu t r i en t s provides 
a m a x i m u m possibil i ty of ut i l izat ion for the plants . Th i s s t a t emen t is valid even if increase 
in yield is to be ach ieved by fer t i l iza t ion in these soils too , and manure is applied pr imar i ly 
in o rder to obtain a s t imu la t ing effect on the growth of p l a n t s (by increasing cell permeabi l i ty , 
accelera t ing of r e sp i r a to ry processes, b y hormone g rowth act ion, etc.). This so called o p t i m u m 
d e p t h should be d e t e r m i n e d in the i nd iv idua l fa rms wi th t h e given cl imatic and soil condi t ions 
t a k e n in to considera t ion. U n f o r t u n a t e l y , agricultural p rac t i ce has not possessed any exact 
m e t h o d s to solve th is t a sk as yet . D u r i n g the micromorphological de tec t ion of dynamics in 
organic m a t t e r t r a n s f o r m a t i o n the subsequen t me thod of de termining the p roper dep th of 
m a n u r i n g was e l abora ted . 
On the basis of d i rec t microscopic observat ions a n d studies on soil th in-sect ions pro-
duced wi th u n s a t u r a t e d polyester cas t resin three micromorphological ly well character ized 
d i s t inc t dep th zones were found f rom the surface of hor izon A to horizon С of sandy soils: 
1. The "zone of b i o d é g r a d a t i o n " which extends to a d e p t h of abou t 15 — 20 cm can be 
charac ter ized by the r a p i d decay of p l a n t and animal t i ssue elements i n t roduced into the soil, 
a comple te el iminat ion of microscopic cel lular s t ructures observed af ter several m o n t h s a l ready. 
A t t he same t ime, t r a n s f o r m a t i o n of organic m a t t e r in to colloidal h u m u s is of minor 
q u a n t i t y , and the d u r a t i o n of the new organic (humus- ) c u t a n appear ing a round the sand 
gra ins and t h a t of t he in te rg ranu la r h u m u s plasma of low polymeriza t ion degree is short and 
t hey are quickly decomposed by aerobic bacteria. 
2. I n general, be low 20 cm to a d e p t h of about 50 cm conversion of t he f resh organic 
m a t t e r in to colloidal h u m u s is high a n d also of considerable q u a n t i t y , and s tabi l i ty 
of t h e d a r k cloud-like amorphous h u m u s produced can he detected micromorphological ly 
as well. In this " a c c u m u l a t i o n zone of h u m u s colloids" a peculiar inversion layer can he 
d is t inguished. This invers ion layer corresponds to a soil d e p t h where the e x t e n t of colloidal 
h u m u s t r ans fo rma t ion f r o m the original s t ruc tu red organic m a t t e r — u n d e r condi t ions charac-
ter is t ic of the soil — is m a x i m u m . The inversion layer can be easily recognized at the micro-
scopic examina t ion of t h e soil th in sect ions, as here the accumula t ed dark a m o r p h o u s h u m u s 
occupies relat ively t he la rges t surface in t he field of vis ion. F r o m the invers ion layer to the 
b iodégrada t ion zone u p w a r d s the e x t e n t of humus convers ion gradual ly decreases due to 
t he increasing biological ac t iv i ty . Below t h e inversion layer t he conversion also decreases due, 
however , to an increasing accumula t ion of in tact or s l ight ly altered (undiges ted) organic 
residues. Insuff ic ient t r a n s f o r m a t i o n of organic r emnan t s below 50 cm is general ly of such an 
e x t e n t t h a t in this case a t h i rd dist inct zone of depth can he spoken of. 
3. "Accumula t ion zone of undecomposed organic res idues . " The deeper the place of 
deposi t ion the more possible — even a f t e r decades — t h e histological de t e rmina t ion of p lan t 
t issue e lements occurr ing in this zone. Colloidal humus p roduced in this zone forms ei ther 
c u t a n on the organic a n d inorganic ske le ton elements or d i s t inc t microaggregates in the pore 
space , and i ts q u a n t i t y — though re la t ive ly low — is v e r y s table , because here not only t he 
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Fig. 1. (a—d) Undecomposed organic residues preserving the original micros t ruc ture of 
p l a n t tissue e lements (medul lary p a r e n c h y m a , epidermis cells wi th undu la te walls, xylem 
a n d sclerenchyma remains) ; obtained f r o m a manure layer 14 years af ter the deposi t ion at 
a d e p t h of 62 cm. Soil thin-sections. Orszentmiklós 
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b r e a k d o w n of po lya romat ic compounds b u t also the decomposi t ion of the cellulose in the cell 
walls are pe rmanen t ly hindered. 
The boundar ies of these zones are — of course — no t sharp , t r ans i t ion is gradual. 
Knowledge of the i r dynamics is indispensable for the de te rmina t ion of the necessary depth 
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of manur ing . This zonal i ty depends, in f a c t , on aera t ion . W i t h the increase of soil d e p t h activ-
it ies of microaerophil ic , facul ta t ive a n d obligate anaerob ic bac ter ia (mainly bacilli) become 
d o m i n a n t . The scope of their mineral izing act ivi ty becomes downwards more and more restr ic t -
ed t o readily degradab le elements of t h e deposited organic m a t t e r . P ro te in , c a r b o h y d r a t e (with 
t h e except ion of cellulose), free amino acid, etc. f r ac t i ons of manure layer es tabl ished in the 
" accumula t i on zone of undecomposed organic res idues" are mineralized in the f i r s t year with 
Fig. 2. Character is t ic hab i tu s of c o m p a c t colloidal a m o r p h o u s h u m u s wi th secondary layers, 
a c c u m u l a t e d locally a t the place of t r ans fo rma t ion , as shown in thin-sect ion. F rom a 
m a n u r e layer 6 yea r s a f t e r the depos i t ion at a dep th of 35 cm. Soil th in-sect ion. Orszent-
miklós 
a s u d d e n intensity by t h e microorganisms, while organic n i t rogen is conver ted by t h e m mainly 
in to ammonia -N (KLIMES-SZMIK 1955). L a t t e r is a direct consequence of d o m i n a n t microaero-
phi l ic or anaerobic condi t ions which can pa r t ly be a t t r i b u t e d to the ex t remely u n f a v o u r a b l e 
a e r a t i o n of this zone. Bacter ia l ac t iv i ty becomes stabil ized subsequent ly a t a very low level 
which — as shown b y Fig. 1 — m a y spa re the cellular s t ruc tu res for as long as f i f t een years . 
T h e roo t systems of cu l t i va t ed plants p e n e t r a t e the f resh m a n u r e layer even at a d e p t h of 80 or 
100 c m ; af ter an in i t ia l nu t r i en t a b u n d a n c e , however, th i s layer becomes highly inac t ive and 
the q u a n t i t y of roots pene t ra t ing i t is sha rp ly reduced, while the presence of decayed root 
res idues can be observed in soil th in-sect ion even af ter m a n y years. Since organic m a t t e r rest-
ing fo r decades in t he "accumula t ion zone of undecomposed organic res idues" means a hard ly 
exp lo i t ab le nutr i t ive reserve , deposit ion of a manure layer is here j u s t as unreasonab le as in 
the "b iodégrada t ion z o n e " where an undes i r ab ly rapid decay and l iberat ion of p lan t nu t r i en t s 
t a k e s place. The o p t i m u m depth of m a n u r e ploughed in should thus be looked for in the accu-
m u l a t i o n zone of h u m u s colloids. In t h i s zone the organic ma t t e r is f i r s t t r a n s f o r m e d into 
bac t e r i a l cell mater ia l , t h e n into colloidal humic m a t t e r (soil " p l a s m a " ) ; l a t t e r ensures the 
con t i nuous nut r ient supp ly of plants in t h e most favourab le way. This f avourab le t r ans fo rma-
t ion is of the highest q u a n t i t y at the invers ion layer, where decomposi t ion of h u m u s produced 
t a k e s place pr imari ly on the surface of roots and in t he rhizosphaere. In o ther words , by 
d e t e r m i n i n g the d e p t h of the inversion l aye r , the o p t i m u m d e p t h of ploughing in the m a n u r e is, 
a t t h e same time, also determined. In pract ice , on a character is t ic site of the sandy soil 
in ques t ion , at a ver t ica l dis tance of 10 cm, 8—12 mm th ick tes t layers are placed of the organic 
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m a t t e r to be used l a t e r regular ly. W h e n examining th in-sect ions produced wi th cast resin 
of t h e deposi ted organic m a t t e r layers a f t e r 4—5 years with a microscope, the d e p t h a t which 
t he h ighes t quan t i ty a m o r p h o u s h u m u s h a s been produced at the expense of organic s t ruc tu res 
can be detected. In th i s inversion layer (between 30 and 40 cm according to inves t iga t ions 
car r ied out at Orszentmiklós) not more t h a n several per cent of organic s t ruc tu res deposi ted 
original ly are left over a f t e r 4 5 years u n d e r Hunga r i an cl imatic condi t ions. They usua l ly are 
r ep laced by massive c o m p a c t dark a m o r p h o u s colloidal humic m a t t e r of possibly secondary 
s t r a t i f i ca t ion . The charac te r i s t ic aspect of such layers is shown by Fig. 2. Al though t he precise 
eva lua t i on of th in-sect ions is rendered possible pr imari ly by the micro inorphometr ic me thods 
(see l a t e r in our detai led publicat ion) , t h e inversion layer can be de termined for cer ta in with 
s imple microscopic examina t i ons as well. Knowledge of the d e p t h of inversion layers of sandy 
soil t y p e s occurring in t he individual f a r m s provides a f i rm ground for ra t ional organic m a t t e r 
m a n a g e m e n t . 
Detailed micromorphological discussion of organic m a t t e r t r ans fo rma t ion t a k i n g place 
in s a n d y soils will be publ ished in a n o t h e r place. 
* 
Prepared at the In s t i t u t e for Soil Science and Agroehemis t ry of the Hungar i an Acadcmv 
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E F F E C T O F I R R I G A T I O N ON F L O W E R I N G A N D F R U I T SET 
O F R E D P E P P E R 
Papr ika keeps f lowering un t i l t h e p l an t perishes wi th cold (OBERMAYEK MÁNDY— 
BENEDEK 1955). W i t h red pepper too, f lowering is s topped by the a u t u m n frost only, however, 
t he r a t e of f lowering a n d f ru i t set as well as the n u m b e r of f ru i t s per p l an t are d i f f e ren t f rom 
those of the papr ika (BERÉNYI 1969). MÁNDY'S surveying m e t h o d s (1955, 1960) p rov ided great 
he lp in sett ing up , ana lys ing and eva lua t i ng our s tudies on t he f lowering and f ru i t set of red 
p e p p e r . 
The rate of f lowering and f r u i t se t as well as the n u m b e r of f lowers and f ru i t s per plant 
h a v e been studied in t h e red pepper v a r i e t y E 15 u n d e r i r r iga ted and non-i r r igated conditions. 
Inves t iga t ions were carr ied on over f o u r years (1965—1968) in a medium ha rd Danub ian 
a l luvia l soil a t Kalocsa , with the fol lowing two t r e a t m e n t s : 
Trea tment 1 : non-irr igated con t ro l 
Trea tment 2: soil moisture k e p t by regular i r r iga t ion over 70 per cent of the water 
c apac i t y 
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On each occasion b y t r e a t m e n t 2 40 m m wa te r was given w i t h the sprinkling m e t h o d used. 
Spacing was 60 X 30 cm w i t h th ree plants p e r each . Flowering a n d f ru i t set were fol lowed with 
a t t en t ion in 30 plants per t r e a t m e n t . The n u m b e r of flowers was de te rmined every second day. 
D a t a of t r ansp lan t ing a n d i r r iga t ing were t h e following: 
The efficiency of f lower ing and f ru i t set is decisively i n f l u e n c e d by the a m o u n t of water 
supplied e i ther natura l ly or t h r o u g h irr igat ion in J u n e and J u l y . T h e to ta l amoun t of precipita-
Operat ion 1965 1966 1967 1968 
Transp lan ta t ion  20, 5. 10, 5. 15, 5. 13, 5. 
Irr igation  11, 7. 15, 6. 26, 6. 21, 28, 6. 
22, 7 . 15, 7. 6, 17, 7. 5, 12, 7. 
2, 8. 13, 8. 22, 31, 8. 1, 12, 8. 
22, 8. 8, 21, 8. 27, 8. 
t ion in these two months is 115.0 m m on the ave rage of 50 years. N a t u r a l prec ip i ta t ion in June 
and J u l y was 173.2 mm in 1965, 237.1 m m in 1966, 86.5 mm in 1967 and 109.1 m m in 1968. 
The m o n t h l y average of t he daily mean t e m p e r a t u r e in these t w o mon ths is 22.1 °C on the 
average of 50 years. In 1965 and 1966 this va lue was but 20.6 °C, while in 1967 a n d 1968 
22.3 °C. The a m o u n t of n a t u r a l precipi ta t ion is presented in F ig . 1. 
The r a t e of f lowering and f ru i t set showed the following t r e n d in our inves t iga t ions . 
Flowering began on 20 30 J u n e (Fig. 1). The dai ly number of f lowers was initially (15—20 days) 
low, b u t l a t e r (15— 20 days) b e c a m e higher and h igher ; while, a f t e r h a v i n g reached a m a x i m u m , 
the ra te of f lowering slowed d o w n , and flowers were day by day less o n t he plants (15—20 days). 
According to the da ta by 10 A u g u s t the r a t e of flowering became qu i t e slow, and f r o m then 
up to the end of the growing season, flowers appea red only a f t e r several days on t h e p lant . 
In Fig. 1 peaks and e n d s of the curves of flowering and f r u i t set do not coincide . The 
daily a m o u n t of f ru i t set was a l ready reduced w h e n the rate of f lower ing still inc reased . Not 
every f lower produced f ru i t . A t the beginning of flowering f ru i t s developed f rom 50—75 per 
cent of the f lowers . At the t i m e of mass f lowering, however, the r a t e of f ru i t set was in inverse 
ra t io to t h a t of flowering. F r u i t set was p rac t i ca l ly finished b y 5 - 1 0 August . T h e r a t e of 
f lowering and f ru i t set in the i r r iga ted t r e a t m e n t was the saine as in the non-irr igated t rea t -
men t — or did not differ s ignif icant ly . 
There was difference be tween non-irr igated and irrigated t r e a t m e n t s in t he n u m b e r 
of f lowers developed and f r u i t s set per p lant (F ig . 2). Under non- i r r iga ted conditions 22—32, 
while as a reac t ion to i r r igat ion 2 5 - 40 flowers developed per p l an t . O n the four yea r s ' average 
the number of f ru i t s set per p l a n t was 6.33 u n d e r non-irrigated a n d 7.58 under i r r iga ted condi-
t ions. The a m o u n t of f ru i t s set u n d e r non- i r r igated and irrigated cond i t ions in the ind iv idua l 
years of the exper iment is p r e sen t ed in Fig. 2. I n 1965 and 1966 i r r iga t ion had no e f f ec t on 
f ru i t set ; the differences were n o t significant. According to Fig. 2 differences in t he n u m b e r 
of f ru i t s set were 2.40 in 1967 a n d 2.21 in 1968, in favour of i r r iga t ion . Percentage S . D . was 
1.83 in 1967 and 2.02 in 1968, t h a t is, the a m o u n t of f rui ts set was s ignif icant ly higher in these 
two drier seasons in favour of i r r igat ion. 
I r r iga t ion influenced n o t only the q u a n t i t y bu t also the q u a l i t y of frui ts (BERÉNYI 
1969). In the yea r s of the e x p e r i m e n t , with soil moi s tu re kept over 70 per cent of t h e n a t u r a l 
water capac i ty , t he pigment c o n t e n t in the milling p r o d u c t decreased b y 5.02—13.63 p e r cent . 
At the same t ime irrigation increased weight a n d size per fruit b y 2.83—26.72 per c e n t . No 
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g r e a t differences were f o u n d in the dry m a t t e r content. Inves t iga t ions desc r ibed in this paper 
were aimed at c l a r i fy ing the effect on f lower ing and f r u i t set of water cond i t ions presented 
p rev ious ly . 
According to d a t a show n by F i g . 2 irr igation is necessa ry and successfu l if it is carried 
o u t w h e n the a m o u n t a n d distribution of precipitat ion is n o t sufficient, t h a t is , the prevailing 
w e a t h e r is dry. 
1965 year 1957 year 
VIII. 1 0 2 0 
Precipitat ion mm 
Fig. 1. Rate of f lower ing and f r u i t se t of the non- i r r iga ted control in t h e individual yea r s , 
as related to one p lan t , a) Daily a m o u n t of f lowers developed and f r u i t s set. b) Course of 
f lower ing and f r u i t se t , cumulative values . Amount of precipitat ion 
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Fig . 2. T r ends of flowering, f r u i t set and yield. (Kalocsa 1965 —1968) 
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C Y T O K I N I N ACTIVITY O F T H E F R U I T I N G BODY OF 
C O P R I N U S MICACEUS F R . 
Interact ion of the phytohormones : auxins , gibberellins, cytokinins and growth inhibit-
ing compounds have a regula tory effect on mitosis frequency, cell and tissue different ia t ion and 
other developmental processes (LEOPOLD 1964). 
I t is well known t h a t microscopic a n d macroscopic f u n g i have the common character-
istic of producing a great bu lk of living organism in a shor t t ime by rapid cell division and 
growth, if external condi t ions are opt imum (LILLY— BARNETT 1951). The rapid growth is the 
result of an active nucleic acid and pro te in synthesis. As t h e biosynthesis of the nutri t ive, 
cura t ive and toxic subs tances of higher f u n g i or mushrooms can be traced back to basic bio-
chemical processes, ampl i f ica t ion of this k ind of knowledge wi th new data is just i f ied. 
Among the phy tohormones of fung i l i t t le is known a b o u t the physiological and bio-
logical propert ies of cy tok in ins , though considerable cytokin in activity was demons t ra ted in 
t h e u r e d o s p o r e s ( B U S H N E L L — A L L E N 1 9 6 2 , K I R Á L Y — P O Z S Á R — F L H A M M A D Y 1 9 6 6 ) . C y t o -
kinin c o n t e n t and ac t iv i ty of higher fung i are probably ou ts tandingly high (POZSÁR 1968). 
F o r the purpose of investigation one of the most f r e q u e n t fungi of the Basidiomycetes, 
the ve ry rapidly growing C.oprinus micaceus Fr. was chosen. Extract ion of cytokinin from 
Table 1 
Cytokinin activity as compared to the effect of synthetic 100 ppm benzyladenine solution, 
expressed in the growth inhibition of barley root tested on the 3rd day 
after the beginning of germination 
L e n g t h of 









D r y weight 






10 g dry 
weight 
ppm 
Control (distilled water) 32.0 
Benzyladenine 18.0 44 100 
Ex t rac t ion of C.oprinus micaceus fruit-
ing body 27.5 1 28 64 1.0 
Table 2 
Cytokinin activity in leaves and root tips of leguminous plants as tested 
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Control (distilled water)  
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Young leaf of Trifolium proteose . . . . 
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the young developing f ru i t ing body and biological testing of i ts effectivity were carried out 
a c c o r d i n g t o V A N D E R K E R K VAN E Y K — W E B E R ( 1 9 6 4 ) a n d V A N O N C K E L E N — V E R B E E K — 
M A S S A R T ( 1 9 6 5 ) . 1 0 g f reshly collected f rui t ing body of Copiinus micaceus Fr. was homogenized 
in a buf fe r of 6.5 pH, then a f te r ethyl alcoholic extract ion, dist i l lat ion and centr i fuging auxin, 
gibberellin etc. components were separated f rom the acidified (to 2.9 pH) solution w i t h ethylic 
ether. Af te r adjus ted to a pH-value of 7.8, t he active agenel was shaken into t h e n-butyl-
alcoholic phase . After the solution had been evapora ted on f i l ter paper, n-butyl-alcohol was 
removed by water added repeatedly, and on the filter paper containing the ac t ive agent, 
50 barley grains (variety I.édeci Beta) were germinated per each of four replications. The bio-
logical effect of cytokinins was tested on the 3rd day by the inhibi t ion of root g rowth (Table 1). 
D a t a show tha t the developing f rui t ing body of Coprinus micaceus Fr. con ta ins com-
pounds of effective cytokinin nature . For the purpose of comparison cytokinin ac t iv i ty was 
determined parallelly in sound young leaves of Trifolium pratense L. and roots of Vicia faba L. 
seedlings (Table 2). Activi ty was related in each case to the effect of a 100 ppm benzyladenine 
solution. (Origin of benzyladenine: Research Ins t i t u t e for P lan t Protect ion, Budapes t . ) 
In leguminous p lan t s examined the endogenous cytokinin activity (8—13 p p m ) cor-
responded with an effect ivi ty of about 10 p p m found in cereals as appropr ia te to benzyladenine 
( B U S H N E L L - A L L E N 1 9 6 2 ) , t h a t is, the endogenous cytokinin ac t iv i ty of Coprinus micaceus 
Fr. was 7— 8 t imes higher as compared to them. The difference is even greater when act iv i ty is 
related to 10 g dry ma t t e r . 
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H A B I T U S S T U D I E S ON SEEDS O F V I T I S V I N I F E R A L. SORTS 
In the botanical and ampelographical l i t e ra ture the diagnostical role played b y the 
seeds of Vitis vinifera L. sorts is generally neglected. I t was A N D R A S O V S Z K Y (1915) and P O T E B -
NJA (1911) who made also sort diagnostical eva lua t ions of most morphological charac te r s of 
the seed in a small number of sorts. Our earlier investigations (FACSAR 1965. 1967) also indi-
cated t ha t the habi tus of regular ly developing seeds could be considered as a reliable charac-
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t e r i s t i c in sort d iagnos t ics and used in taxonomic research. Present paper gives the results 
of examinations m a d e on seeds of 250 sor ts . 
Since the h a b i t u s is — on the whole — a concept d i f f icul t to deal with, it was necessary 
t o analyse its componen t s . The habitus is composed of morphological factors : surface, size and 
co lour . Among the morphological f ac to r s (silhouette, morphological var iabi l i ty of seed pa r t s 
a n d their part iculars, surface of the seed) it was the general outline t ha t stress was laid on 
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Fig. 1. Trends s h o w n by the dorsal-ventral outline in sorts of Vitis vinifera L. a: seeds wi th 
r o u n d trunks, b : w i t h pentagonal t r u n k s , c: with t r i angula r trunks, d : wi th quadrangular 
t r unks , e: with long beaks 
in the course of o u r investigations, as it is the fac to r decisively determining the habi tus of 
I he seed. The ou t l ine was examined f r o m tw o main views, so tha t the zygomorphic seed could 
h e characterized. 
The dorsa l -ven t ra l silhouette shows the following trend in the basic types (Fig- 1): 
seeds with round t r u n k s are widest in the medial line of the t runk, those with pen tagona l 
t r u n k s in the t h i r d p a r t near the b e a k , while those w i t h tr iangular t runks at the end opposi te 
to the beak. La te ra l lines of quadrangula r seeds are approximate ly parallel, sometimes inden ted 
a t the height of t h e chalaza. Wi th long beaked seeds beaks longer t h a n the average have 
dominant morphological influence. These are in t e rp re t ed within the fo rmer types of t r u n k 
because of the supposed morphogenetical relations of sort development (FACSAR 1967, LEVA-
D O U X 1 9 5 6 , N E G R U L J 1 9 6 0 ) . 
Profile s i lhouet tes can also be grouped by types . Spider-shaped seeds have s t ra ight 
vent ra l lines and characteristic shoulder humps. On s t ra ight seeds the axis of the beak coin-
cides with t h a t of t h e t runk. In t he general type the axis of the beak and tha t of the t r u n k 
breaks at the shou lde r . In crescent-shaped seeds the ven t ra l side of the t r u n k is concave and 
the hump has n o t developed on the shoulder. Shor t beaked seeds of Vitis species are semi-
circular in case of berries with two- three seeds, while one-seeded berries have round seeds 
in the same species (Fig. 2). 
The beak of the seed is an i m p o r t a n t charac te r since changes in its size and propor t ion 
are related wi th t h e growth of the seed (FACSAR 1965). The beak of t he seed should also be 
examined from t h e former two main views. The shape of the beak depends on the fo rms of 
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the t ip and the base ( transi t ion from the beak to the t runk) . The following types may occur 
accordingly: conical, columnar , clubbed and wedgeshaped. 
The shape of the chalaza (round, oval , narrow oblong) on the dorsal side is varied even 
wi thin a sort: its being either indented or level or pro t ruding is often more characteristic 
of t h e sort. 
Divergent, parallel or convergent na ture of ventral s tr iae is a specific and constant 
charac te r . The contour of the ventral s t r iae, on the other hand , is variable even wi thin the sort. 
с e f 
Fig. 2. Trends shown by the profile outl ine in sorts of Vitis sp. a: spider-shaped seeds, b: 
s t ra ight f l a t seeds (1) and clubbed seeds (2), c: general type, d : crescent-shaped, e: semi-
circular, f: round 
Indis t inc t or distinct appearance of minor designs on the surface of seeds is considered to the 
character is t ic of the sort . 
T h e size of the seed influences the habi tus , but the absolute measurements reflect 
ecological effects too. Absolute and relative changes in the measurements of the seed as a whole 
and i ts p a r t s respectively are, at the same t ime, evolutionary characters , impor t an t in the 
archeological and genetical sort research. 
T h e colour of seeds can be considered as characteristic of the sort if the seed was removed 
f rom the flesh of the ber ry when fresh. Then the evenness of the colour should be t aken into 
considerat ion. The beak of the seed and the ventra l striae are o f ten , while the chalaza less 
f requen t ly , of different colour. The colour of seeds is a less reliable and constant character 
than s t ruc tu ra l characters are. 
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E F F E C T O F G R O W T H R E G U L A T O R S O N T H E D E V E L O P M E N T 
A N D A L K A L O I D C O N T E N T O F P O P P Y C A P S U L E S 
Knowledge of t he action mechan ism of growth regulators contains many unsolved 
problems. Studies on their effects exe r t ed on the development of organs (root, shoot, leaf, 
f lower ) have recently begun to yield resul ts (BLAYDES 1964, FORSYTH- SAMBUSSKY 1960. 
G A R L S T O N — B A K E R — K I N G 1 9 5 3 , G R A C Z A P O Z S Á R 1 9 6 8 , H U M P H R I E S 1 9 5 8 . J U N G 1 9 6 7 , 
P E T E R B U R G S K Y - K U L Y U K I N 1 9 6 7 , W I T T W E B - D E D O L P H 1 9 6 3 ) . 
Present paper deals with the ef fec ts exerted by growth regulators on the capsule 
organizat ion and alkaloid content changes in poppy. 
The exper iments were carried o u t in 1968 on the poppy variety " S B morph ine" devel-
o p e d a t the D e p a r t m e n t . Ten growth regulators (s t imulants and inhibitors) were used, namely: 
benzyladenine, k ine t in , beta-indole-acetic acid, benzimidazole, gibberellin, chloro-coline-
chloride, 2 CII f luorenol 9-carbon acid methyl ester, 6 me thy l uracyl. The experiments were 
per formed in the exper imenta l field of t h e Biological Sta t ion of the Eötvös Loránd University 
a t Alsógöd. One or two days after f lowering, growth regulators of 30 100 ing/1 concentration 
were injected into capsules just beg inn ing to develop, in quanti t ies of 1 —2 cm3, in some 
30 replications. Dur ing the development of capsules the effect of t r ea tment was already shown 
b y the shape and measurements of capsules. The ripe dry capsules were examined for alkaloid 
con ten t by means of thin-layer chromatography . 
When present ing the results, morphological da t a are given first . Capsules of unt rea ted 
p l a n t s showed a f l a t t ened shape, character is t ic of the var ie ty . Vertical and horizontal dia-
mete r s of the capsules were nearly t h e same. As a react ion to t r ea tments with benzyladenine 
a n d kinetin (both belonging to cytokin ins) a capsule fo rm, relatively elongated as compared 
t o the control developed, which showed a somewhat larger vertical and smaller horizontal 
d iameter . That is, these substances s t imula ted the longitudinal growth of the capsules. A defi-
n i te growth inhibi t ing effect was f o u n d in the case of benzimidazole a l though no change occur-
red in the shape of t he capsule, measurements fell considerably behind those of the control. 
T rea tmen t s with cldoro-coline-chloride resulted in an even stronger inhibit ion. A slightly 
elongated capsule shape was ob ta ined , bu t the capsules stopped growing early and remained 
ve ry small. T r e a t m e n t with beta-indole-acetic acid resul ted in an effect very similar to t ha t 
caused by benzyladenine and k ine t in . Here too an oblong capsule shape Mas obtained with 
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Fig. 1. Capsules t r e a t e d with g r o w t h regulators: 1. benzyladenine , 2. k ine t in , 3. beta- indole-
acet ic acid, 4. benzimidazole, 5. gibberellin, 6. chloro-coline-chloride, 7. 2 CH-fluorenol-9-





Fig. 2. Seeds or ig inat ing f rom capsules t rea ted wi th g rowth regula tors : 1. benzyladenine, 
2. k inet in , 3. beta- indole-acet ic acid, 4. benzimidazole, 5. gibberellin, 6. chloro-coline-chloride, 
7. 2 CH-fluorenol-9-carbon acid-methyles ter , 8. 6 -methy l u racy l , C. control 






Fig. 3. Alkaloid contents of capsules t r ea ted with g rowth regula tors as de te rmined by th in layer c h r o m a t o g r a p h y : 1. benzyladenine , 2. 
kinet in , 3. beta-indole-acetic acid, 4. benzimidazole, 5. gibberellin, 6. 2 CH-fluorenol-9-earbon a r id -methy les te r , 7. 6 -methyl uracyl , 
K. control 
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Table 1 
Size and weight conditions of capsules treated with growth regulators 
T r e a t m e n t 
Average l e n g t h 
( m m ) 
Average w i d t h 
( m m ) 
Weigh t 
<g) 
Benzyladenine  40 28 2.10 
Kinetin  46 30 2.80 
Beta-indole-acetic acid  43 29 3.00 
Benzimidazole  32 22 1.60 
Gibberellin  42 32 3.50 
Chloro-coline-chloride  30 16 1.10 
2 CH-fluorenol  45 32 3.80 
6-methyI uracyl  45 37 4.10 
Control  41 36 3.90 
a diameter smaller than that of the control. In comparison with the above t reatments a s t imu-
lating effect could be observed in the case of gibberellin, 2CH f luorenol 9 carbon acid m e t h y l 
ester and 6 me thy l uracyl. 
Under t he influence of 2CH fluorenol 9 ca rbon acid methyl es ter the top and the basal 
p a r t of the capsule narrowed, while the middle widened, so a barrel- l ike form developed . 
Gibberellin and 6 methyl uracyl t r ea tmen t s resulted in capsules w iden ing at the base and 
narrowing at t he top. Measurements of all three t r e a t m e n t s are e i ther similar to those of the 
control, or larger — as e.g. in t h e case of 6 m e t h y l uracyl (Fig. 1). 
A table is presented to show the measurements of capsules in t h e different t r e a t m e n t s . 
Means were calculated on the basis of 30—35 measur ings (Table 1). 
There are also considerable differences in size between seeds developing in the capsules 
(Fig. 2). T rea tmen t s with benzyladenine, kinetin and heta-indole-aoetic acid result in smaller , 
Table 2 
Alkaloid contents in poppy capsules treated with growth regulators 
Mo: morphine; Co: codein; The: thebain; Pa : papaverin: N a r c : narcotin 
T r e a t m e n t 
Alkaloid c o n t e n t % 
M o Co T h e P a N a r c O t h e r 
Benzyladenine  5.0 0.3 0.4 0.1 0.4 4 
Kinetin  4.5 0.4 0.3 0.3 0.1 4 
Beta-indole-acetic acid . . . . 7.0 0.5 0.5 0.2 0.6 7 
Benzimidazole  4.0 0.4 0.4 0.3 0.3 4 
Gibberellin  5.0 0.6 0.5 0.5 0.4 2 
2 CH-fluorenol  7.5 0.5 0.6 0.1 0.3 3 
6-methyl uracyl  4.0 0.3 0.5 0.1 0.7 4 
Control  7.5 0.6 0.4 0.2 0.3 2 
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while gibberelliii and 6 methyl u racy l t rea tments in somewhat larger seeds as compared to 
the control. 
As regards t he alkaloid c o n t e n t , major differences are found only in the quanti ty of mor-
phine (Fig. 3). In general, low er va lues were obta ined as a result of t r e a t m e n t s . A 7.5 per mille 
value of the control was at tained wi th 2 CH-fluorenol-9 carbon acid m e t h y l ester, while be ta -
indole-acetic acid was near to it w i th a value of 7 per mille. Benzimidazole, benzyladenine, 
kinetin, gibberellin aud 6-methyl u racy l attained an average of 4—5 per mille. As regards 
secondary alkaloids, differences a re not so great, moreover, in cer ta in cases - as e.g. w i th 
gibberellin t r e a t m e n t the a m o u n t s of thehain, papaver in , narcot in are higher than in the 
control. Beta-indole-acetic acid and 6-methyl uracyl have the same effect on thebain and 
narcotin. 
All these suggest that excep t for beta-indole-acetic acid and 2 CII-fluorenol-9 ca rbon 
acid-methyl ester substances used , especially cytokinins , influence t h e process of senescence 
by increasing the primary metabol ism (retarding senescence) and perhaps metabol i te 
t ranspor t t hus suppressing the format ion of secondary materials. 
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W I N T E R W H E A T K A R C A G I 522 
Taxonomic position: Triticum aestivum L. var. erythrospermum ( K Ö R N . ) MSF. 
Origin: Unknown South-American var ie ty XSzékács 1242. 
Beginning of breeding : 1948. Karcag . 
Breeder: Ernő Vezekényi and Béla Nagy , Karcag; t he variety is m a i n t a i n e d by the breeders . 
State qualification: provisionally certified improved var ie ty , 1959. 
General characteristics : winter -hardy, tolerant to d r o u g h t and even to a lkal i soils, fast develop-
ing, f i t for extensive condit ions, reliably and sufficiently yielding, red grained, bearded 
winter whea t with bet ter t h a n medium flour quali ty. 
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Morphological description : 
Root system: penetra tes in to the soil to a d e p t h of about 80 100 cm; some 73 75 per 
cent of the root sys tem is found in the upper 10 cm of t h e cultivated soil layer , 
and only 13 per cent in the 20 cm layer below (KÁRPÁTI MÁNDY 1961). 
Shoot system: moderate ti l lering with quickly developing shoots. 
Culm: of an average length of 109.8 cm (ranges from 88 to 129 cm), medium th ick , 
moderately susceptible to lodging ( ra t io : 3.36; the bes t is 5); of s traw-yellow 
colour when mature . 
Foliage: leaves of young p l an t s are linear lanceolate, light yellowish green, and have 
slightly hairy, purpl ish auricles. Leaf blades are broad, yellowish green. When 
matur ing the purplish auricles gradual ly become white. 
Ear: bearded, oblong pr i smat ic , yellowish white when m a t u r e , rather loose, highly 
fertile, bending. Spike lets normally conta in 2 — 3 gra ins which scarcely drop 
when ripe. Grain weight per ear is 0.67 g (ranging f r o m 0.53 to 0.76 g), grain 
number per ear 19 (ranging between 14 and 22). N u m b e r of ears per m 2 430 
(ranging from 421 to 459). Beard med ium long, finely shaped . Glumes a re nar-
row with simple shoulders and tips end ing in short bea rds (PAPP 1960. PAPP— 
S Z A B Ó 1 9 6 3 , K A P Á S et al. 1 9 6 5 ) . 
Caryopsis: elongated ovate , brownish red colour , its substance ha rd , flinty. Thousand -
grain-weight 35.3 g on the average (ranging between 33.0 and 36.8 g). The 
qual i ty of flour is good (B,-A2), wet aleuron content 10.6—11.4 per cen t , d ry 
a l e u r o n c o n t e n t 2 8 - 3 0 p e r c e n t ( P A P P 1 9 6 0 . P A P P - S Z A B Ó 1 9 6 3 ) . 
Biological characters: 
Germination: cardinal po in t s : minimum 2 °C, opt imum: 15 °C, maximum: 35 °C. 
Op t imum germination period 3 days ( M Á N D Y 1951). 
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I egetative period: from seeding to ripening 263 days on the average (ranging f rom 
250 t o 271 days). 
Development: rapid, tillering intensive, ear ing, flowering, r ipening early ( that is why 
this var ie ty is free f r o m black stem rus t ) . 
Winter hardiness: unobject ionable , best a m o n g Hungarian var ie t ies . 
Resistance to diseases: not too much susceptible to smut and slightly susceptible to 
leaf - rus t and powdery mildew (KAPÁS et al. 1965). 
Farm technology requirement: 
Seeding: med ium early, a t t h e end of Sep tember and beginning of October (MÁNDY 
1967). Seed requi rement : 3.0—3.2 million grains per cad. yoke* (520 540 grains 
p e r m 2 ) ( K A P Á S et al. 1 9 6 5 ) . 
Soil requirement : develops well even under extensive conditions, yields are especially 
good in soils inclined to alkalization or in alkali soils; ut i l izes medium quan t i t i e s 
of fertil izers, lodges in case of too m u c h nitrogen fert i l izer (KAPÁS et al. 1965). 
Precipi ta t ion requi rement rather low. 
Productivity: average yield of many years 17.0 q/cad. yoke (ranging from 13.0 — 19.9 
q/cad. yoke); straw yield average 33.3 q/cad. yoke (ranging between 22.2— 
4 2 . 7 q / c a d . y o k e ) ( P A P P 1 9 6 0 , P A P P — S Z A B Ó 1 9 6 3 ) . 
Area of cultivation : in extensively cult ivated soils of the Great P la in and Transdanubia in 
Hungary it can be economically grown ins tead of variety F. 481 (PAPP 1963). 
Prepared at the National In s t i t u t e of Agrobo tany , Tápiószele 
G Y . M Á N D Y 
R E F E R E N C E S 
KAPÁS, S. et al. (1965): Minősített növényfa j tá ink (Certified Hungar ian plant species). Mező-
gazdasági Kiadó , Budapest . 
KÁRPÁTI, I,—MÁNDY, GY. (1961): Ada tok nemesí te t t búzafaj tá ink gyökérzetének mennyi le-
ges viszonyaihoz (Quant i t a t ive relations of roots of improved Hungarian wheats ) . 
Búzatermesztési kísérletek 1952 1959. Akadémia i Kiadó. B u d a p e s t , 532 547. 
MÁNDY, GY. (1961): A csírázáshőmérséklet kardinál is pont jainak vizsgálata hazai őszibúza 
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1 0 5 - 1 0 9 . 
MÁNDY, GY. (1967): Öszi búzák fenoökológiai v izsgálata (Phenoecological examinat ion of 
winter whea t s ) . Agrobotanika , 1965-2, 7/2, 29 41. 
PAPP, ZS. (1960): ő s z i búza (Win t e r wheat). Nemes í t e t t Növényfa j t ákka l Végzett Országos 
Faj takísér le tek Eredményei 1959. Mezőgazdasági Kiadó, B u d a p e s t , 111—135. 
PAPP. Zs. (1963): Haza i búzafa j ták (Hungar ian whea t varieties). In : LELLEY MÁNDY: A búza 
(Wheat). Magyarország Kul tú r f ló rá ja . Akadémia i Kiadó, B u d a p e s t , 8/13, 277. 
PAPP. ZS.—SZABÓ, M. (1963): Őszi búza (Winter whea t ) . Nemesített Növényfa j t ákka l Végze t t 
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* I cad. yoke = 5754.56 m2 1422 acre 
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FORUM 
N E W CONCEPT O F T H E ORIGIN O F TRITICUM AESTIVUM L.* 
S E A R S ( 1 9 5 9 ) describes three modes of origin for two subspecies of Triticum aestivum L . 
[ssp. spelta ( L . ) T H E L L . , by others Triticum spelta L . , and ssp. vulgare ( V I L L . , H O S T . ) M A C 
KEY, by others only Triticum aestivum L.], assuming t h a t the three t e t rap lo id wheat species 
taking par t in the origin of the two subspecies have , f rom the beginning, been in connect ion 
with the species Aegilops squarrosa L. He writes t he following: "Assuming tha t the d is t r ibu-
tional areas of T. dicoccum, T. dicoccoides and T. carthlicum all over lapped tha t of Ae. squar-
rosa in ancient t imes as they do now, three di f ferent modes of origin are possible for b o t h 
spelta and vulgare. Spelta may have arisen 1. as an amphiploid of dicoccum (or dicoccoides) xAe. 
squarrosa, 2. as a segregate f rom vulgare (or compactum) X dicoccum, or 3. as a mu tan t f r o m 
vulgare. Vulgare may have arisen 1. as an amphiploid of carthlicum X Ae. squarrosa, 2. as a 
segregate f rom spelta X carthlicum, or 3. as a m u t a n t f rom spelta. T h u s t he exact method of 
origin of either spelta or vulgare m a y be very difficult to determine, even though archeological 
evidence may eventual ly establish which arose f i r s t . " 
Archeological research work carried out in t h e last decade and published by RUDORF 
(1968) in a detailed report certainly helped to overcome the difficulties a n d settle the p rob lem 
raised by Sears. Excavat ions pe r fo rmed in the area of the "fecund c r e s c e n t " disclosed gra in 
r emnan t s of T. monococcum, T. dicoccum and T. aestivum (ssp. vulgare !) only, while spelta 
was not found anywhere . Spelta only became known as originating f r o m the Bronze Age in 
Europe , though it had not originated here as believed earlier b u t in an area overlapping 
t h a t of Aegilops squarrosa. This place was determined wi th a high probabi l i ty by M C F A D D E N -
SEARS (1946), "suggest ing that it had originated in t he Caucasus region and had been t r a n s -
por ted via a nor the rn route to wes te rn Europe" (SEARS 1959). Thus, the nor thern par t of t he 
Caucasus where Ae. squarrosa still reaches is p robab ly the place of or igin for spelta. I t is a 
quest ion which whea t species was t h e progenitor of spelta. I t probably could not be T. dicoc-
cum or vulgare itself. Some te t raploid Caucasian w h e a t species, pe rhaps T. carthlicum or T. 
turanicum, bu t even one of the northern-Caucasian f o r m s of T. georgicum can be supposed 
to have been the progenitor of whea t . Fur ther invest igat ions are requ i red to decide on t h i s 
quest ion. 
According to investigations m a d e so far it is probable that the re was a difference of 
some 2—3 thousand years in the t ime of origin be tween ssp. vulgare a n d ssp. spelta, t h a t is, 
spelta may have originated 2—3 t h o u s a n d years l a t e r t han vulgare. T h e two subspecies a re , 
however, separated f rom each other no t only by t ime , b u t also by the h igh mountains of t h e 
Caucasus. Thus, they could not possibly either originate f rom each o the r or t ake par t in each 
o the r ' s origin. The f ac t tha t the origin of the hexaploid wheat species took place in more t h a n 
one ways — i.e. i t is not "monophy le t i c " , as generally s ta ted in the l i t e ra tu re should t h u s 
be taken into account . 
From among theories concerning the origin of t he subspecies vulgare those presen t ing 
the ssp. spelta as progenitor should be pu t aside. T h u s , among the t h r ee theories men t ioned 
* This study was copied word for word from the au thor ' s original (Edi tor ia l Board). 
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above only t he f i r s t is probable, namely , that vulgare was produced by the crossing and sub-
sequent amphiploidization of T. carthlicum X Ae. squarrosa. This t heo ry is, to-day, generally 
agreed upon, b u t it is the mode of origin of T. carthlicum that has no t been clarified as ye t . 
In his monograph F L A K S B E R G E R ( 1 9 3 5 ) wro te about T. carthlicum as being an alpine 
"ecotype" developed from T. aestivum X T. durum intercrossed. This t h e o r y cannot be accepted 
as T. aestivum ssp. vulgare is a p rogeny of T. carthlicum, and it canno t produce its progeni tor . 
Anyway, T. carthlicum developed in the Caucasus region, while T. durum in South-Africa not 
earlier than in t he Bronze Age, t h a t is, much la te r and very far a w a y (ORLOV 1923). 
The wheat-progenitor of T. carthlicum m u s t , undoubtedly , be looked for in its present 
area. It is obviously T. georgicum Dekapr. ( T. palaeocolchicum Men.) , a similar te t raploid 
species of more primitive cha rac te r , f rom which T. carthlicum developed by mutat ion (grains 
drop from spicelets). It seems h ighly probable t h a t T. georgicum was t h e progenitor for carthli-
cum : and T. turanicum J akubz . also perhaps, developed as a parallel muta t ion in the eas tern 
par t of its a rea and spread eas t of the Caspian Sea, in northern I r a n . T. turanicum, hav ing 
fallen within t h e area of Aegilops squarrosa, became the progenitor of t he Central-Asian wheat 
species (such as the short round-gra ined T. sphaerococcum Perc. and T. amplissifolium Zhuk . 
grown in China) on one hand, a n d took part in developing the I r a n i a n speltas on t he o ther , 
through spontaneous crossing w i t h Ae. squarrosa and amphiploid mu ta t ion . 
Wha t is the probabili ty of T. carthlicum developing f rom T. georgicum by m u t a t i o n 
and not f rom T. dicoccum as genera l ly expressed in t he l i terature? F i r s t of all, hexaploid wheat 
species could develop only in t h e area of Aegilops squarrosa. According to Z O H Á R Y et al. ( 1 9 6 9 ) 
the westernmost par t of this a r ea is Trans-Caucasia. Sporadically, i t was found f u r t h e r in 
Kurdis tan and Syria, but only in the eastern regions. Thus Ae. squarrosa could hard ly meet , 
in the neolithic age, T. dicoccum t h a t developed in Asia Minor: so t h e necessary crossing could 
not take place. T. dicoccum m i g r a t e d westward a n d southward r a t h e r t han towards t h e hard 
eastern regions (where wheat h a d already been established). Thus in 6 0 0 0 — 7 0 0 0 B.C. T. dicoc-
cum could no t get from Asia Minor to Trans-Caucasia (in a direct ion ju s t opposite to t h a t of 
the "neolithic wave" , and to t h e known growth of p lan t kingdom), i t was soon replaced b y the 
local tetraploid relative, T. georgicum. Thus T. dicoccum, disclosed in J a rmo ( R U D O R F 1 9 6 8 ) . 
could not be o the r than T. georgicum (since they are very much al ike, especially in t he shape 
of the grain observed). It should be, therefore, thoroughly examined , whether the f i nd of 
Jar ino could still be identified as T. georgicum. 
In 2 0 0 0 — 3 0 0 0 B.C., (or even later) in E g y p t , Abyssinia and North-Africa, T. dicoccum. 
t ransported southward , developed into T. durum, T. turgidum and T. polonicum th rough muta -
tions. These te t raploid wheat species of late origin gained ground in the warmer regions, and 
in the historical times spread to t he east as well. Nevertheless, t he i r main area is t h e Medi-
terranean region, and, endemical ly , Abyssinia too. Wheat evolut ion characterized w i t h T. 
dicoccum could not thus get f u r t h e r than the te t raploid level: n a t u r a l conditions (warmer 
climate, level lands) and the absence of Ae. squarrosa hindered any fu r the r development . 
Before summarizing the probable course of evolution, the possible origin of T. georgicum 
should be examined . T. monococcum could hardly be the diploid wheat-progenitor of T. georgi-
cum, since f o r m e r spreaded wes tward (SCHIEMANN 1932). Though VAVILOV (1926) suggested 
two centres of origin: 1. Trans-Caucasia and 2. Palest ine, recently only Asia Minor (southern 
par t of Anato l ia ) is considered to be the gene cent re . Nevertheless, Vavilov pointed ou t the 
possibility of two separate or igins of diploid whea t s , and in this respec t came near the t r u th . 
T. monococcum could, however, be diploid wheat-progeni tor only for the western gene centre, 
the eastern gene centre had a n o t h e r related species, T. urartu T u m . as diploid progenitor , 
ll is not know n whether T. urartu developed f r o m T. boeoticum by paral le l mutat ion (similarly 
as monococcum did), or some o t h e r wild form had been its progenitor. However, it is a f ac t that 
this species exis ts endemically even to-day. and thousands of years ago might have had the 
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oppor tuni ty to cross with Ae. speltoides, and to p roduce T. georgicum th rough amphiploidiza-
tion. The area of Ae. speltoides is near to tha t of T. urarlu even to -day , and the s i tuat ion was 
supposedly the same in ancient t imes too. Excava t ions at Jarmo disclosed both diploid (prob-
ably T. urartu but according to the l i terature T. monococcum), and tetraploid (probably T. 
georgicum bu t according to the l i tera ture T. dicoccum) cultivated whea t in layers of 6 7 5 0 — 
9 0 0 0 y e a r s B . C . ( R U D O R F 1 9 6 8 ) . 
On the basis of what have been told above the origin of wheat species can be imagined 
in a chronological order as shown by the sketch presented here. W h e n constructing the taxo-
nomy of species this order of origin must , by all means , be taken as a basis; so a r rangements 
where species of earlier origin are included in the morphological sphere of later ones reverse 
the real course of evolution. So, for example, T. dicoccum which or ig inated some ten t housand 
years earlier, or the almost similarly old T. georgicum ( T. palaeocolchicum) cannot be ranged 
with the close relatives of the recent ly developed species T. turgidum ( M A C K E Y 1 9 6 6 ) . Any-
way, in addi t ion to the enormous distance in t ime , there is a great dis tance in the p lace of 
origin too between T. georgicum and T. turgidum, so tha t any evo lu t ionary relation be tween 
them is highly improbable. 
To sum it up, at least two major evolut ionary courses can be established in t he origin 
of currently grown wheat species: one of them has arr ived at the hexaplo id level while t he o ther 
has remained tetraploid. 
The two main lines of evolut ion are the following: 
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1. T. urartu T. georgicum T. carthlicuni T. aestivocompactum T. aestivum ; 
2. T. monococcum — T. dicoccum — (T. durum + T. turgidum -j- T. polonicum). 
The main lines of evolution produced also side-lines of more or less importance, none 
of them at ta ining, however, as high a significance in world economy as the main line especial-
ly line 1 — did. 
When de termining the n a t u r a l course of origin of wheat species, both chronological 
order and geographical distribution should he taken in to consideration besides other i m p o r t a n t 
aspects. It is obvious tha t a t h o u s a n d s of years earlier origin and d i s t an t or isolated geogra-
phical occurrence may define the taxonomic relat ion (if confirmed by other data as well). 
On this basis t h e evolutionary s y s t e m of wheat species can be establ ished as follows: 
MONOCOCCA Flaksb. (2n = 14) 
Triticum boeoticum Boiss. 
convar . aegilopoides (Link) My 
convar . thaoudar R e u t , 
convar . monococcum (L.) My 
Triticum urartu Tum. 
DICOCCOIDEA Flaksb. (2n = 28) 
Triticum dicoccoides K ö r n . 
Triticum dicoccum Schrk . 
convar . abyssinicum Flaksb. 
convar . euroum F l aksb . 
convar . europaeum F laksb. 
convar . maroccanum Flaksb. 
convar . durum (Desf . ) My 
convar . turgidum (L. ) My 
convar . polonicum (L. ) My 
Triticum georgicum D e k a p r . 
convar . palaeocolchicum (Men.) My 
convar . carthlicum (Nevski) My 
convar . turanicum ( J akubz . ) My 
Triticum timopheevi Zhuk . 
convar . araraticum ( Jakubz . ) My 
convar . timopheevi 
SPELTOIDEA Flaksb. (2n - 42) 
Triticum zhukovskyi Men. et Er. 
Triticum aestivum L. 
convar . vulgare (Vili.) My 
convar . macha (Dek . et Men.) My 
convar . vavilovi (Tum. ) Sears 
Triticum sphaerococcum Perc. 
convar . sphaerococcum 
convar . amplissifolium Zhuk. 
Triticum spelta L. 
convar . alemannum F laksb. 
conva r . ibericum F l aksb . 
convar . iranicum My 
Triticum compactum Host, [or ssp. compactum (Host . ) MK] set u p by some a u t h o r s 
as a species, and as a subspecies by o thers , has not been ranged with t he species of the S P E L -
T O I D E A series, because compact t y p e s should bet ter be included in the morphological sphere 
of ronvar . vulgare, viz. in the Triticum aestivum species (under the general n a m e of cv. aestivo-
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compactoides). The naine T. aestivocompactum merely indicates that the origin of the common 
wheat had begun with the ancient compac t form, and it was only later t h a t t he characterist ic 
"vulgare" type developed. 
On the basis of what have been discussed above the area s t re tching in the mounta in 
Zagros south of the Caucasus including the highlands of Georgia, Armenia , Eas t -Kurd i s t an 
and Azerhaidzhan can be considered as the gene centre of Triticum aestivum. 
* 
Prepared by the National Ins t i tu te of Agrobo tany , Tápiószele 
G Y . M Á N D Y 
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IS T H E E V O L U T I O N A R Y I M P O R T A N C E O F GAMIA G R E A T E R 
T H A N T H A T OF R E D U C T I O N ? 
J . Stieber 's paper : "Pre l iminary studies to the evolutionary in te rpre ta t ion of periodical 
ontogeny (a l ternat ion of generations) in p lan ts" contains interesting and valuable new ideas 
and views. However , author expresses his thoughts too briefly and succinctly to make it 
possible to take a s tand on them wi thout a more detailed and more tho rough documenta t ion . 
Stress laid upon the evolutionary impor tance of gamy as opposed to reduct ion requires 
in my opinion fur ther discussions. We are looking forward to a full exposition of au thor ' s 
ideas. — Minor remarks : Author gives conspicuously few literary references, especially hand-
books; Anglo-Saxon sources are completely neglected. His phylogenetic s tandpoints were 
already included in the first publication of Soó's Fej lődéstörténet i növényrendszer tan (Phylo-
genetical t a x o n o m y ) (1953), and a t t en t ion should be called to lat ter 's p a p e r : "Haup tzüge der 
Evolution der E m b r y o p h y t e n " (Feddes Repertór ium 76: 63 — 81, 1967; in Russian language: 
Botanicheskv Zhurnal 1968) as well. 
R. Soó 
Eötvös Loránd Universi ty 
Botan ic Garden 
Budapes t , V I I I . 
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P L A N T ORGANS F R O M E N D O S P E R M ? 
The au thor has under l ined the importance of nuclear phase change in the al ternat ion 
of generat ions and in phy logeny as well. 
The novel idea of represent ing the var ious ontogenetic s tages by placing the axis of 
the spiral in the plane of t he paper is interest ing. But several quest ions would arise: 
1. Whe the r the s ta r t ing point is the haploid or diploid phase? J u s t the extrapolat ion of 
the horizont il line to the lef t will not answer the question (see Fig. 1). 
2. Should sex be given such an impor tan t place at least in the earlier forms? Sexual 
reproduction is infrequent in the major i ty of the major divisions of algae. In 2 of the algal 
divisions the somatic phase is haploid (Chlorophyta) or diploid (Bacillariophyta). 
3. I n earlier forms an al ternat ion of generat ions is not obl igatory. 
4. W h a t about aponi ia t ic forms? 
As claimed by the a u t h o r it would not be easy to represent monoecy and dioecy. 
The secondary reversion f rom sexuality in some asexual fo rms cannot be ruled out . 
Genetic recombinat ion may have a relatively low selective advan tage and it m a y have 
disappeared in favour of r ap id asexual mult ipl icat ion in case of relat ively stable envi ronment . 
The author ' s content ion t h a t there is no need for a chromosome set of even numbers 
is too drast ic . In fact , r educ t ion and sex act are complementary for the general premise of 
al ternat ion of generations. 
At least in many angiosperme in the development of endosperm not three bu t many 
nuclei are involved. It is v e r y strange t ha t the newly acquired th i rd ontogenetic phase or 
generation should have a shor t e r life and is consummated by the diploid phase. Though the 
contention of the author r ega rds endosperm as the third phase, not much evidence has been 
adduced. The work from th is (Depar tment of Botany , Universi ty of Delhi) laboratory, using 
tissue and organ culture t echn iques has demons t ra ted t ha t endosperm can different iate into 
root and shoot structures. 
How does one explain t he behaviour of the cells of the female gametophyte in members 
of Gymnospermae like Gnetum where nuclear fusions have been no ted? 
Fig. 2 Requires cer ta in changes. It does not properly explain the origin of 3N. 
B . M . J O H R I 
Depar tment of Botany 
University of Delhi, 
Delhi 
C E N T R A L CELL OR C E N T R A L N U C L E U S ? 
J . S t i iber ' s paper was published in the issue No. I — 2, 1970 of the Acta Agronomica. 
According to the communicat ion f rom the Edi tor ia l Office, by an agreement arrived a t with 
the author , comments may be made by both Hungar ian and foreign experts on the paper , 
since, the au thor , obviously, in tended it to be a topic for discussion. I too was called on and 
wished to t a k e part in the discussion. I entreat the author 's indulgence in advance in case my 
unprejudiced opinion does no t agree with tha t of his in every poin t , but I make my comments 
for the cause of science. 
Owing to lack of space I am obliged to make my remarks shor t , although the subject 
would be wor th discussing a t some length, the more so, as I myself wrote on the very subject 
52 years ago, and recently in 1964 in much more details of which I enclose here 3 figures as 
a comparison to Stieber's s imilar two figures. 
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In general, I consider neither the form nor t h e con ten t of the p a p e r as perfect: it is 
not properly divided into parts, p u t t i n g of the question and setting of t he objective are omi t -
ted. the 7 pages p a p e r arc divided merely into 5 sections, so it is not easy to survey it: and f ina l ly , 
even the two summar iz ing sentences do not disclose w h y , in fact , the pape r has been wr i t t en . 
In the discussion t h e author does no t call attention to essential facts, e.g. does not emphasize 
the interrelation be tween heteromorphic dioecious p l a n t s and the impor tance of in tergrades : 
he does not men t ion any isomorphic specimen of e i the r sea or terrestr ia l plants: even t h e 
two figures are no t in complete accordance with the t e x t . 
I think it p roper to make m y comments as t he t e x t proceeds. 
I do not even agree with the very first sentence. According to the author "it is know n 
t h a t ontogenesis in the majority of p l an t s existing t o - d a y consists mostly of two phases which 
follow one ano ther by a change of chromosome p h a s e " . Why does the au thor speak of t he 
í r и 
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Fig. 1. I l lustrat ion of successiveness in generation a l ternat ion (delivered by the au thor at 
a meeting held on 9th January 1918 at the Botanica l Section, Budapes t ) . Magvas növé -
nyek Seedy p l an t s ; Edényes virágtalanok = Vascu la r cryptogams; Átmenet i a lakok 
In te rmed ia ry forms; Mohák - Mosses; Telepesek = Thal lophytes 
majority of p lan ts as having an ontogenesis like t h a t , and say it consists mostly of two p h a s e s ? 
In my opinion, every known living organism has a sex — so alternation of generations too , 
even the " a n u c l e a t e " Acariobionta bac te r ia , have recent ly been found in F f-, F i and F 
phases meaning, in fact , different changes of phase. T h e same phases are found in all un i -
cellular and mult icel lular organisms, and in these processes as it has recently been p o i n t e d 
out DNA p lays the most i m p o r t a n t part . I t is for this reason too, t h a t in Andreanszky ' s 
book " O s n ö v é n y t a n " (Palaeobotany) the s ta tement t h a t alternation of generations a p p e a r e d 
in the plants only in the Upper Silurian (although he speaks of sexual reproduction in t h e 
previous age) is wrong (see: Osnövénytan , Table 1). 
I perfect ly agree with a u t h o r on the s t a t e m e n t tha t "evolut ion consists of endless 
series of periodical alternations of ontogenetic phases which" - he says — "is generally illu-
s t rated with a line recurring to i tself , usually a circle". The author does not think this m o d e 
of illustration p rope r ; in his opinion evolution is m u c h better represented by a spiral, t h e 
projection of which is a sinus curve , and he wishes to demonstrate this thesis by a f igu re . 
In my opinion, however , this sinus curve does not express the essence of evolution. The c u r v e 
in Fig. 1 shows the ontogenesis of an " intermediary isomorphic p l a n t " (it is a pity t h a t not 
one species is ment ioned) , but — I th ink — it p roves jus t the consistency of species, s ince 
the first sector perfect ly corresponds to the second, there is no difference between t h e m : 
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accordingly, successive genera t ions should be en t i re ly similar to each other. Nevertheless , the 
author considers this mode of representation to be suitable to express all kinds and charac-
teristic fo rms of ontogenetic periodicity. In my opinion, this sinus curve cannot be appl ied 
among o thers either to the homo- and he tero tha l l ia of Thallophytes or to the he te romorphic 
seed plants , where morphological differences are f o u n d between sexual and asexual generat ions 
(e.g. presence of dwarf males, gametophytons a n d sporophytons of heteromorphic mosses, 
heteromorphic prothallia of heterospored Lycopsida, ferns, horsetails, etc.). Anyway, I do not 
think t h a t t h e let ters G and R are properly p laced in the figure, since — as they are they 
show as if sexua l process (G) and reduction (R) t o o k place in the 2n generation only a n d noth-
ing happened in the n generat ion. Letters G and R ought to be placed perhaps onto t h e line. 
1 think a n d it is up to the r eade r to decide t h a t all these developmental processes are 
Fig. 2. Gradua l development of chromosome p h a s e changes (delivered by the a u t h o r at a 
meeting held on 9 th January 1918 at the Botanical Section, Budapest) . Fiziológiailag önál ló = 
Physiologically independent; Fiziológiailag nem önálló = Physiologically not i ndependen t ; 
Thallophyta = Thallophytes; Bryophy ta = B r y o p h y t e s ; P t e r idophy ta = P t e r idophy te s ; 
Gymnospermae = Gymnospermae; Angiospermae = Angiospermae: X generáció = X 
generation; 2 x generáció - 2 x generation 
much bet ter demonst ra ted by t h e two figures (F ig . 1 and 2) of íny pape r published in 1918, 
the first of which illustrate the degree of genera t ion alternation wi th a mathemat ica l curve 
bu t shows a t t h e same time the necessary exis tence of intergrades as well (x : 2x = 1 : 1). 
1 emphasized all these already when the in te rmed ia ry isomorphic forms: the Psilophytes 
(Merker) and homomorphic genera t ion al ternat ions of Cladophora, Drapalnaldiopsis were not 
even known. A n d I believe t h a t Fig. 2 too i l lustrates well the gradual development of chromo-
some phase changes , which also clearly shows t h a t in Pteridophyta b o t h the sporophyton and 
the gametophy ton are physiologically independent and can be considered as in t e rmed ia ry 
forms of Pteridophyta. The au tho r does not even ment ion Pteridophyta in the tex t a l t hough 
in this respect t hey are highly i m p o r t a n t in te rmediary types. The two figures prove, f u r t h e r -
more, tha t the quest ion of a l te rna t ion of generation was already deal t wi th more than 50 years 
ago, and a t t e m p t s were made to illustrate the p h e n o m e n a by d iagrams as well. 
The a u t h o r traces back the chromosome p h a s e changes general ly to the inf luence of 
external fac tors , such as: un favourab le changes in life conditions, depletion of n u t r i e n t s , 
decreased t e m p e r a t u r e , etc. I c a n n o t quite agree w i t h this opinion, since alternation of genera-
tions is a s t r ict n a t u r a l law with no exception which necessarily occurs even when p lan t s grow 
under op t imum conditions. No d o u b t , external f a c to r s may contr ibute to a shifting in chromo-
some phase changes , but it is no t the most i m p o r t a n t cause. 
Anyway, when in case of nut r ient deplet ion, temperature decrease or desiccation — 
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t ha t is, when life conditions become unfavourab le — some Acariobionta change over to a state 
of persistence, it is not ye t a sexual process, nor is it a periodical ontogenesis with a change 
of chromosome phase, it is only a simple vegeta t ive t rans format ion . The same goes for unicel-
lular nucleate algae. 
The author t reats subsequent ly the sub jec t of chromosome phase change in the individ-
ual categories. The idea of g radua l development is not, however, e lucidated in his discussion, 
the more so, because some mate r ia l errors or lapsus calami slipped in too. For example , he says 
tha t the Bacillariophyles have oogamy, a l though they have n o t ; t he sporophyton of Musci 
frondosi is autotrophic, a l though i t lives on the gametophyton. Hepaticae and Musci frondosi 
are not taxonomic categories equivalent to Pteridophytes, Gymnosperms and Angiosperms' 
since b o t h belong to the class Bryophytes. "Zygote" and "pers i s t ing cell" are no t identical 
Fig. 3. Alternation of generat ions and i ts development in l and plants (published in Vol. 
X X X V I . of Beihefte zum Botanischen Centra ib la t t 1918). X generáció X generation: 
Haploid generáció Haploid generation; Gametophyta generáció = Gametophyte genera-
tion; 2 X generáció 2 X generat ion; Diploid generáció = Diploid generation; Sporophyta 
generáció Sporophyte generat ion; Embr ió Embryo; 2 x egyedek = 2 x individuals; 
Sporophyta Sporophytes; Spóra Spore; X egyedek X individuals; Pro tha l l ium 
Pro tha l l ium; Isospóra Isospore; Homospóra = Homospore; Heteróspóra (fosszilis?) 
Heterospore (fossil?); Homospermia Diöcia Homospermy — Dioecy; Isospermia 
Monöcia = Isospermy = Monoecy; Euspermia = Hermaphrod i t e Euspermv = Herma-
phrodi ty 
morphological conceptions. The zygote is a lways the result of a sexua l process (e.g. fertilization 
of ovule), while the persisting cell originates f rom the t r ans fo rma t ion of some vege ta t ive cell, 
e.g. the cell f i lament of Ulotrix breaks up and the walls of the ind iv idua l cells th icken. Neither 
does the gametophyton of Fucus consist of several cells "cons idered by some authors as 
gametes" , only the unicellular spermatozoid and the ovule of t h e oogonium are the reduced 
gametophytes . Anyway, t he gamete can never be "several ce l ls" . 
When speaking of Cormophytes the au thor says tha t " t h e diploid form is initially less 
developed, lives on the au to t roph ic haploid form producing i t , and then gradual ly becomes 
au to t rophic , e.g. Musci frondosi." Here again the author is wrong , because at t h a t stage it is 
not ye t autotrophic: and f inal ly he supresses the haploid fo rm which becomes heterotrophic, 
parasi t ic , e.g. Gymnospermae. I t is a pi ty t h a t the author o m i t t e d Pteridophytes where both 
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f o r m s are physiologically independent . He encloses a ske tch to i l lustrate i t . bu t only refers to 
it in the last sentence of the paper. I c a n n o t see a l ternat ions of generation in unicellular organ-
i sms precisely shown by Table 2. (Monadophytes would have been a b e t t e r name instead of 
Euglenophytes.) I t does not emphasize the impor tant intermediary f o r m s e.g. between Bryo-
phyles and Pteridophytes, does not r e f e r — at least wi th a few words — t o t he fact that ill the 
course of time sea algae underwent t ransformat ions essentially similar to those that land 
p l a n t s did, tha t is, independently of e a c h other (in Fig. 2 the Ph line ough t to he drawn to the 
e n d of Angiospermae). Perhaps Z i m m e r m a n n ^ biologically inadequate theory according to 
which mosses or iginated by reduct ion f r o m Psilophytes, while the l a t t e r f rom the sea algae 
m i g h t have occurred to him. In m y opinion, a l ternat ion of generation l and plants and its 
development are m u c h better p resen ted by my Table published in 1918 (Fig . 3). (This too I 
l eave for the reader to decide.) In t h i s Table and also in my paper m e n t i o n e d above I called 
a t t e n t i o n , 50 years ago, to the necessary existence of such intermediary f o r m s , as were proved 
to exist later when var ious forms, or a t least 3 main t y p e s of Psilophytales were found. 
According to t he author 's words " w i t h the dominance of diplonta t h e function of per-
s is t ing cell shifted over to the spore, a n d in seedy plants to the multicellular seed". I t is a pi ty 
t h a t the author does no t mention t h e spore types (isospores, homospores, aniscspores, hetero-
spores) of either t h e mosses or t he vascu la r c ryptogams, and the va r ious seeds of hetero-
m o r p h i c seed p lan t s t he cells of which differ also in chromosome number and thus play an im-
p o r t a n t role in the al ternat ion of genera t ions too. 
Finally, the au tho r deals with t h e double fert i l ization of Angiospermae and the evolution 
of t h e endospermium. Unfor tuna te ly , I have to call a t t en t ion to some er rors and lapsus calami 
in t h i s respect too. In the author's op in ion "there are 3 ra ther than 2 sexual processes here". 
H e is wrong in speaking of 3 processes because, in f ac t , there are only 2. H e is also wrong in 
s a y i n g tha t the e m b r y o sac has a central cell resulting f r c m the complete karyogamy of two 
s m a l l cells. The e m b r y o sac has no central cell, only a nucleus (there is a great difference between 
t h e two) and the l a t t e r is the result of karyogamy of two nuclei and no t of two polar cells. 
T h e s e wrong data seem to come f rom t h e f i rs t edition of Soó's text-book on evolutionary taxo-
n o m y , page 264 which reads as fol lows: " Ins ide the nucellus the macrospore i.e. the embryo 
sac is found in which generally 8 cells (not nuclei? P . Greguss) develop". In fact 8 nuclei 
deve lop in the embryo sac. from these l a t e r the egg a p p a r a t u s with 3 cells, a n d further 3 ant i-
p o d e s develop, while in the centre t h e central nucleus (and not cell !) r ema ins . The diploid 
central nucleus (and no t central cell !) is not produced by a sexual process, as on ly the two sister 
nuc le i join, while in sexual processes altvays two cells or nuclei of different sex unite, then always 
a diploid cell division follows, which, in t he present case is absent. Accordingly, in the first 
s exua l process the egg uni tes with one of t he two male generat ive nuclei (or cells) of the pollen 
t u b e ; i t is from this un ion tha t later t h e diploid embryo develops; in the second sexual process 
t he o the r male genera t ive nucleus (or cell) joins with the female central diploid nucleus and 
becomes the first t r ip loid nucleus of t h e endosperm. Reduc t ion does not t a k e place, however, 
on e i ther occasion, because the triploid cen t ra l nucleus cont inues to divide m a n y times in the 
e m b r y o sac, then each nucleus excretes a cell wall, and the tissue, thus p roduced , will he the 
t r ip lo id endosperm. This endosperm is u s e d up by the e m b r y o of the seed e i ther entirely (e.g. 
beans ) or partly (castor-bean). The presence of endosperm in Angiospermae m a y be considered 
as e i t he r progression or reduction, bu t i t s phylogenetic impor tance is m u c h discussed. 
(I do not give a longer list of references here, those interested will f i nd them in my 
works and papers connected with this sub jec t . ) 
P . G R E G U S S 
.József At t i l a University 
Depar tment of Botany 
Szeged 
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WHAT IS T H E R O L E O F APOMICTIC F O R M S 
IN A L T E R N A T I O N O F G E N E R A T I O N S ? 
The a u t h o r may be asked to provide su i t ab l e explanat ions t o w a r d s the fol lowing: 
a ) A p o m i t i c forms: 
b) 2N a n d 3N nature of endosperm t i ssue in the Gymnospe rms and Angiosper ins , 
respectively. 
c) C a p a c i t y of the endospe rm to d i f f e r en t i a t e (as has been s h o w n in this l a b o r a t o r y ) , 
and form seedl ings. 
G . S . P A L I W A L 
D e p a r t m e n t of B o t a n y 
Univers i ty of Delhi 
Delhi 7 
E N D O S P E R M AS T H E T H I R D G E N E R A T I O N ? 
A u t h o r ' s ideas in relat ion wi th those inc luded in the title can he summarized in th ree 
main points . I n his paper a u t h o r gives 1. an i l l u s t r a t ion of the well k n o w n phylogenesis of the 
alternation of generat ions in o r d e r to demons t ra te t h e evolution of ontogenesis ; 2. an e x p l a n a -
t ion concerning t he phylogenet ical causes of t he a l t e rna t ion of genera t ions ; 3. his ideas abou t 
a tendency t o t r ip lo idy in the phylogenesis of t he a l te rna t ion of genera t ions , the d e v e l o p m e n t 
of the thi rd sex and third gene ra t ion and its role , respect ively. 
1. At f i r s t sight the i l lus t ra t ion seems to be ingenious and ex tens ive ly usable, b u t a f t e r 
a more t h o r o u g h examinat ion i t cannot be cons idered adequate . I l lus t ra t ions of t h e phylo-
genetical t e n d e n c y of the a l t e rna t ion of genera t ions known from tex t -books , with t he paral le l 
representa t ion of the a l ternat ion of generations a t va r ious deve lopmenta l levels are s impl i f ied 
forms which show, however, s imilar i t ies and d i f fe rences quite well. S t ieber joins the successive 
levels, t hus wish ing to i l lustrate t h e evolution of ontogenes is . This jo in ing is, however, u n r e a s o n -
able as t r an s i t i ons are much more gradual than s h o w n by him. A u t h o r ment ions, t h o u g h , t h a t 
thousand mil l ion of ontogenetic levels ought to be i l lus t ra ted, hu t i t is, of course, imposs ib le . 
Hence i t is n o t the ontogenet ic evolution but in te r l inked metagene t i c types of t h e phylos-
genetieal levels t h a t his figure represents . Thus his w a y of i l lustration does not mean a progress 
compared w i t h t h e figures of t ex t -books , especially w i t h the spiral ones; moreover , l ink ing of the 
individual t y p e s is misleading. A n y w a y , the a l t e r n a t i o n of generat ions occurring in t h e course 
of evolution could be i l lustrated in many other w a y s , e.g. with a c o l u m n a r diagram (especial ly 
with tha t of ver t ica l axis), c i rcu lar diagram, b iax ia l system of co-ordinates, chess-hoard 
pa t te rn (bu t why? ) . 
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In o t h e r words , it is i n e x p e d i e n t to over-s impli fy the text-book f igures present ing h igh ly 
simplified processes and m a k i n g concessions for d idac t i ca l reasons — as all genera l iza t ions 
do — concerning certain speciali t ies (pertaining to genus , class, o rder , etc.) . because t h e y get 
too far f rom r e a l i t y . 
I t is a n o t h e r quest ion aga in — as it is i n d i c a t e d by the a u t h o r himself — t h a t t h e 
i l lustrations of such charac ter do no t show b r a n c h i n g and re joining, t h a t is, the essen t ia l 
features of evo lu t ion tha t occur a t t he level of p o p u l a t i o n and can be i l lus t ra ted by a n e t w o r k 
pa t te rn which wou ld show the p r o p e r place and ro le of ontogenesis in t he process of p h y l o -
genesis much b e t t e r . Author s ays t h a t to make s u c h represen ta t ion was not his i n t e n t i o n , 
though — in m y opinion — it would have been a b e t t e r in tent ion ! 
2. The exp l ana t i on of t h e cause of metagenesis is in want of evidence. D o c u m e n t a t i o n 
of results e i ther described by t h e l i t e ra tu re or o b t a i n e d in his own r e l e v a n t exper iments is n o t 
included, t h u s t h e question c a n n o t be discussed in e f fec t . 
3. E v o l u t i o n a r y progress of diploid genera t ions is really well known. Never the less , 
interpret ing t h e appearance of t r ip lo id endosperm as an ontogenet ic t e n d e n c y to t r ip lo idy a n d 
considering th i s endosperm to be t he third gene ra t ion , third sex, seems to lack any bas i s . 
I t follows f r o m an over -es t imat ion of the p h e n o m e n o n of the a l t e rna t ion of gene ra t ions , 
a mechanical w a y of looking a t i t a n d an unconsidered general izat ion. H e r e again the sc ien t i f i c 
documenta t ion of the problem (e.g. as to the great va r i ab i l i t y of the s t ruc tu r e of the e m b r y o 
sac, the va ry ing morphosis of t he endosperm), an a d e q u a t e discussion of l i terature on t h e role 
of nutr ient r ese rves are absent . 
Author ' s s t a t e m e n t as to t h e progressive c h a r a c t e r of t a x o n s w i t h seeds c o n t a i n i n g 
endosperm is w o r t h paying a t t e n t i o n to, because i t p a r t l y points o u t the cont radic t ions in 
the phylogenet ic sys tems of Angiospermae , t hough here a secondary absence of e n d o s p e r m 
has also to be reckoned with. In a n y case, it is t h o r o u g h and detai led s t u d y of the l i t e r a t u r e 
and fur ther inves t iga t ions on t h e development of b o t h seed pr imord ia and seed t issues t h a t 
may give really in teres t ing and n e w results in this f i e ld too. 
On this bas is I do not t h i n k t h a t author ' s c o n c e p t s — apar t f r o m the way of i l l u s t r a -
t ion — can be rea l ly discussed in the i r present f o r m s . Author ' s i n t e res t ing suggestions com-
pared with r e l e v a n t results of l i t e r a t u r e as well as conclusive exper imen t s , invest igat ions a n d 
observations m a y render possible t h e acceptable pub l i ca t ion of really new findings and r e s u l t s 
in this field. 
* 
For d idac t i ca l reasons I feel b o u n d to ment ion a n d discuss some terminological q u e s t i o n s 
involved in t h e s t u d y independen t of the basic ideas . A u t h o r does n o t expla in what he m e a n s 
by the term ontogenes is , t h o u g h his in terpre ta t ion d i f fe r s f rom the genera l use of the w o r d . 
Ins tead of " a l t e r n a t i o n of g e n e r a t i o n " (Generat ionswechsel) he uses t h e term "pe r iod i ca l 
ontogenesis". A u t h o r considers hap lo id and diploid genera t ions be ing successive on togene t i c 
phases (first t h r e e lines), while l a t e r (7—9 lines) he cont rad ic t s himself by giving p r i m a r y 
role to the nuc lea r -phase change in producing the new individual . 
In my op in ion the te rm " a l t e r n a t i o n of g e n e r a t i o n s " cannot be generally replaced b y 
the one: "per iod ica l ontogenesis" . Name ly , the hap lo id generat ions, as p r o d u c t s of the v e g e t a -
t ive reproduct ion mean entirely i n d e p e n d e n t ind iv idua l s in the cases of he teromorphic a l t e r n a -
t ion of genera t ions wi th reduced gametophy tes , and of isomorphic a l t e rna t ion of gene ra t ions . 
In shooted p l a n t s indiv idual i ty or independence of g a m e t o p h y t e s is g radua l ly reduced. T h e 
ex ten t of this r e d u c t i o n may p rac t i ca l ly approach t h e " g a m e t e " level, h u t even in th is case 
it cannot he cons idered to be t h e f i r s t ontogenetic p h a s e of the diploid generation, j u s t as 
gametes themselves do not belong to i t . I t is even m o r e obvious in case of t axa with h e t e r o -
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spory of a l ternat ing sex. On the other h a n d , haploid or sexua l and diploid or asexua l stages 
of deve lopment can be unequivocal ly spoken of. 
Certain German tex t -books of ten use the def ini t ion of a l ternat ion of genera t ions being 
accompanied by a nuclear -phase change (Kernphasenwechse l ) . I think the t e r m "nuclear -
p h a s e " is not proper ly used in this i n t e r p r e t a t i o n , as i t r e m i n d s of phases of nuc l ea r division. 
A u t h o r ' s t rans la t ion is — in my opinion — not precise, s ince he uses the t e r m "nuc lea r -phase 
c h a n g e " ( K e r n p h a s e n t a u s c h ) instead of "nuc lear -phase a l t e r n a t i o n " (Kernphasenwechse l ) , 
a l though no change (Tausch) occurs here ! I t is even worse when author uses nuclear -phase 
change ( K e r n p h a s e n t a u s c h ) instead of a l t e rna t ion of gene ra t ions (al though in t he given case 
fo rmer is only a p a r t of t he lat ter phenomenon) . Otherwise , Harasz ty ( N ö v é n y t a n [Botany] 
I. 1968) uses these concep t s properly b y speaking of nuc lear -phase a l te rna t ion and sexual 
deve lopmen t phase ( a n d not of on togene t ic phase). 
Unfounded general iza t ion, careless t rans la t ion and terminological mis t akes of the kind 
m a y have a d i s tu rb ing ef fec t on the educa t i ona l work as well ! 
T . S I M O N 
E ö t v ö s Loránd U n i v e r s i t y 
D e p a r t m e n t of Taxonomy and P l a n t Ecology, 
Budapest 
A L T E R N A T I O N OF G E N E R A T I O N OR P E R I O D I C A L O N T O G E N Y ? 
W i t h reference t o the al ternat ion of generat ions in p l a n t s Stieber's work is wor th being 
paid a t t en t ion f rom t h r e e aspects: 
a) te rminology, 
b) a l te rnat ion of generations as i l lus t ra ted , 
c) evolu t ionary in te rpre ta t ion of t he a l ternat ion of generations. 
Object ions ra i sed in connection w i t h the f irs t two i t e m s are obviously of less impor tance 
(some of them seem to be a captiousness), b u t even t hey o f t e n reflect a deficiency conspicuous 
in t h e th i rd item (c), n a m e l y a complete lack or neglect of f u n d a m e n t a l knowledge of evolu-
t i o n a r y genetics. Th i s is however, an indispensable r e q u i r e m e n t for any evo lu t iona ry inter-
p r e t a t i o n . 
My actual ob j ec t ions according t o t he above i t ems are : 
a) Can a l t e rna t i on of generat ions, or more precisely t he life cycle be called "periodical 
o n t o g e n y " ? W h a t is t h e period here? According to the a u t h o r there are hap lo id and diploid 
" p e r i o d s " in the life of t he " ind iv idua l " . The concept of ind iv idua l is seldom u s e d in bo t any , 
since i t cannot be eas i ly formula ted . On the o ther h a n d , in genetics the t e r m " i n d i v i d u a l " is 
ident ica l wi th Dr S t i ebe r ' s "pe r iod" , as the individual is "a l l the cellular dé r ivâ t e s of one 
fer t i l iza t ion up to t he succeeding meiosis, or all the de r iva tes of one of the four spores produced 
b y meiosis up to t h e succeeding fe r t i l i za t ion" . (Rieger, Michaelis and Green: A glossary of 
genet ics and cytogenet ics . Springer-Verl. 1968.) 
The terms " g a m e t i c - " and "nuc lea r -phase c h a n g e " (used by the au tho r as cover-names 
for t he haplont ic and d ip lont ic life cycles) are par t icular ly misleading, as one m i g h t easily con-
fuse t h e m with the meiosis of a diplont ic organism ( " g a m e t i c " ) and the process of fer t i l izat ion 
( "zygo t i c " ) . 
b) The " s i n u s o i d " presentat ion (ne i ther Fig. 1 nor Fig. 2 are sinusoids*) is merely a side 
view of Z i m m e r m a n n ' s i l lustration of "hologenes is" . On t h e o ther hand, the s e t t i ng up of the 
* The word „ s i n u s o i d " has somehow disappeared in the English t r a n s l a t i o n in spite 
of t h e Edi tor ia l B o a r d ' s s ta tement on p. 205, second f o o t n o t e . 
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sys tem of coordinates dest roys its original meaning completely. What is the reason e.g. for 
the gradual rising and falling of the curve in the funct ion of the vertical axis (ploidy level)? 
There is 110 gradual change — by gather ing the chromosomes piece by piece — as the plant 
reaches the diploid level and vice-versa. T h u s longer or shor te r horizontal bits rising and falling 
vertically in right angle ough t to be i l lus t ra ted instead. Besides, after the point of intersection, 
at the other ploidy level, the curve is con t inued in a single line or a pair of lines, and this does 
not correspond to the ac tua l situation. In an "evolut ionary in te rpre ta t ion" in Fig. 2, this is 
very misleading, and covers only the concept of " te leological" evolutionary orthogenesis, 
supposing that in each life cycle an evolut ionary progress took place in a def ini te direction. 
The 3n level shown in Fig. 2 may be completely misunders tood. I t suggests t h a t in the 
life cycle of the Angiospermae, at the cu lminat ing point the diploid phase changes for 3n tri-
ploidy, then returns t o t he diploidy again and later to the haploid phase. In the p lan ts how-
ever, — as it is cer ta inly very well known by the author — the triploid " g e n e r a t i o n " star ts 
f rom the haploid one, and the diploid level is represented by a single cell only. Fu r the r , the 
tr iploid level can never change back for diploidy. (Diploid, pentaploid and polyploid endo-
sperm will be discussed later . ) Otherwise, in Fig. 2 there is no horizontal axis. On the basis 
of Fig. 1 this would be t he axis of time. On the other hand , how can the au thor explain the 
meaning of the waves iniciating from the left in Fig. 2 and do not reach the 2n level? 
c) The most ser ious problems in St ieber 's paper are raised about the evolut ionary 
in terpre ta t ion . The rich l i terature on this subjec t has not been used and probably not even 
known by the author (see e.g. G. L. Stebbins: The comparat ive evolution of genetic systems. 
In : Evolut ion after D a r w i n . I.: The evolut ion of life. — The Univ. Chicago Press , 1960. 
wi th abundan t references u p to 1959). A u t h o r tries to expla in* the origin of t he al ternation 
of generat ions and sex respectively by "per iodical changes in the life conditions and ecological 
f ac to r s " , and does not even mention its well known evolut ionary genetical basis (e.g. recombi-
na t ion , variability). H e states that " s exua l processes occur in most cases when conditions 
become unfavourab le" w i t h the primitive algae. On the o the r hand, scientists cu l tur ing algal 
s t ra ins can prove t h a t sexua l processes t ake place here unde r defini te optimal condit ions only. 
The origin of sex is, t h u s , by no means as simple as t h a t , and to understand i t , the primi-
tive sexual processes of bacter ia and their genetic background ought to he known. (Wenrich 
wrote about 263 hypo theses concerning the origin of sex in 1954, so to-day the re must be 
at least 264.) 
One of the main poin ts of Stieber's paper is that he believes in the "phylogenet ic pre-
dominance of the t endency to polyploidization within on togeny" in plants (see Fig. 2). He points 
out t h a t the diplontic t y p e s are progressive, and instead of explaining why, he s imply says tha t 
this is a general t endency , a rule of evolut ion. What else is th is if not teleology? (The author 
denounces Zimmermann wi th I) W hat is more , Stieher tr ies to force the triploid endosperm 
to f i t in to his " rule" . He considers it as a th i rd generation produced by the par t ic ipa t ion of 
a th i rd sex ( !) and appea r ing necessarily in t he course of evolut ion. I t is a pity t h a t the author 
does no t mention those t y p e s of Angiospermae, where the endosperm is only in t he "less pro-
gress ive" diploid " p e r i o d " (Oenothera). In Fig. 2 "pe r iods" of types with "well developed" 
pentaploid (e.g. Fritillaria), "highly deve loped" 9 X (e.g. Acalypha) от "even more developed" 
15 X (Peperomia hispidula) endosperms are to be included and illustrated (how?), the last 
of which is evidently supposed by the au thor to have as m a n y as 15 sexes !? Is it no t t h a t cells 
and tissues connected w i t h nutri t ion can pe r fo rm their func t ions more perfectly as polyploids? 
* Dr. Stieber's reasoning is sometimes surprising. A good example is his th i rd sentence: 
„As nuclear phase change plays a dominant role in the fo rma t ion of new individuals and thus 
in t he perpetuation of t h e genus or the category, it is obvious t h a t the alternation of generat ions 
is a substant ia l driving force and form of manifes ta t ion of phylogeny." (My emphasis . ) 
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Tha t is why these types have developed in the course of evolution. This explanation is sup-
ported by the t a p e t a l cells of fe rn sporangia which are often polyploid, the fusion of nuclei 
observed in macroprothal l ia of Gymnospermae. or t h e highly polytenic chromosomes known 
in the salivary glands of Dipter and also in some glands of certain p lan t s . 
Polyploids not being a lways progessive is p roved — among others by t h e fac t , 
t ha t one of the most primitive living fern species (Ophioglossum reticulatum) has the highest 
number of chromosomes and — supposedly a h igh polyploidy level . Adventages and dis-
advantages of haploidy, diploidy and polyploidy can satisfactorily be interpreted on the basis 
of our knowledge of genetics explaining the fact t h a t many living c rea tures - often of pioneer 
character — have retained the hap lon tT or ga ine tophyte-dominanl life cycles (see S tebb ins : 
Variation and evolution in p lan ts . Columbia Univ . Press, 1950). while in others the diploid 
sporophyte is dominant . 
It is a mis take to deduce isomorphic a l te rna t ion of generations f rom the haplont ic types 
with gradual t rans i t ion , as there is convincing evidence for the origin of isomorphic a l te rna t ion 
directly f rom the haplontic s imply by suppressing of meiosis at the t ime of germination of the 
zygote (for references see Stebbin ' s work [i960] cited above). The r a t h e r scarce " t r a n s i t i o n a l 
f o rm" in cer ta in algae and the i n o s e s probably der ived from isomorphic types. Induced apo-
spory and apogamy experiments performed with mosses and ferns as well as morphological 
observations m a d e on Psilotum species confirm th is hypothesis. The abundance of i somorphic 
life cycles in algae can hardly be explained with g radua l transition. I t is a frequency of t ransi-
tional forms t h a t could he expected instead. Thus Fig. 2 does not correspond to our u p - t o - d a t e 
knowledge and can hardly be considered evolu t ionary . Only a shor t section (from the iso-
morphic type to the appearance of 3n) can he accepted with the previous objections (under 
item Ii) ma in ta ined . This has been, however, generally known for a long time (the reduct ion 
of the haploid generation f rom ferns to flowering plants). 
To sum it u p it can be concluded tha t a compara t ive study of such a general biological 
phenomenon as life cycle — especially its evolu t ionary in terpre ta t ion requires a wide 
knowledge of t he subject. The seriousness of the subject does not pe rmi t — even a t a "pre-
l iminary" level — the neglect of evolutionary knowledge, as it m a y lead — as proved by the 
paper in quest ion — to the development of false ideas. Finally, I should like to emphasize , 
that I made m y comments only on the repeated reques t of the Edi tor ia l Board. 
G . V I D A 
Ins t i tu te of Genetics, 
Hungar ian Academy of Sciences, 
Budapest 
IS S E X U A L U N I O N NOT ONLY T H E EQUATION O F R E D U C T I O N ? 
In his paper author conveys some very interest ing suggestions on the sub jec t which 
are worth being discussed. 
Au thor is undoubtedly r ight in expressing the process in quest ion with a sine curve, 
since in the course of a l ternat ion it arrives at a s imilar and not at the same state as it has been 
previously, while time has passed. This s t a t ement apparently or iginates from the f ac t tha t , 
due to pract ica l and didactical viewpoints and for the sake of a b e t t e r understanding, all text-
books and wall-boards show t h e process in the fo rm of a circle as i t is the simplest way , while 
its i l lustration with a sinusoid would be much more complicated and would require more space. 
Au thor is also right in suggesting tha t fo rms representing t h e persisting s tage may he 
produced u n d e r the influence of external condi t ions becoming unfavourable and nut r ient 
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reserves depleted: in my opinion, however , not every persist ing cell or o rgan fits in the process 
connected with nuclear-phase-change, on the one h a n d ; sexual processes, reductive division are 
no t necessarily connected with t h e decreased n u t r i e n t content , thus canno t be related wi th 
evolution (in case of seedy plants , e.g. it is the o ther way round: reduc t ion occurs in the very 
stage of nut r ient abundance) . I do no t understand on w h a t basis au thor says tha t sexual un ion 
is not only the equa t ion of reduct ion . 
Author is r i gh t — fu r the rmore — in speaking of " three sexual processes" in the case 
of Angiospermae, nevertheless I do no t consider i t appropr ia te to compare it to the Rhodo-
phyta. On the o the r hand, secondary endosperm c a n n o t in my opinion be considered to 
be the third phase , as it appears simultaneously (and no t alternately !) wi th the egg cell, and 
is present only as a tissue serving for nutrient accumula t ion , does no t continue developing 
or entering ano the r phase, on the cont ra ry , later, w i th nutr ient reserves consumed per ishes . 
In spite of being the result of a separa te karyogamy it can be considered as a triploid append ix 
belonging to t he diploid embryo produced at the s ame t ime. Periodicity is characterized by 
alternation, by successive product ions taking place a t d i f ferent times; th is — in my opinion — 
cannot be told of t he secondary endosperm due e i ther to its synchronous formation or t o t he 
f a c t that it does no t turn into ano the r , a nuclear phase . 
Z . E . K Á R P Á T I 
Botanical D e p a r t m e n t of the 
University of Hort icul ture , 
B u d a p e s t 
A L T E R N A T I O N OF N U C L E A R PHASE OR A L T E R N A T I O N O F G E N E R A T I O N ? 
Under t he t i t le "Prel iminary s tudies" author p resen t s several ideas which are — owing 
to the nature of the subject — necessarily related to each other . The — o f t e n very complicated 
— phenomena in quest ion have been known and inves t iga ted for a long time. So, owing to 
t h e divergent in te rpre ta t ions of concepts and for lack of precise defini t ions not only t e rmino-
logical problems have been arisen in the course of t ime bu t also a considerable confusion of 
principles has been brought about . 
The paper covers a wide range of problematic subjects . Its p r epa ra to ry character a n d 
restr icted size are, however, bound to prevent a t h o r o u g h explanation of details, which is 
a regrettable fac t , for the subject can thus be t reated only in such a general way as to m a k e 
any real discussion hard ly possible. 
Having read the paper and hav ing had a personal ta lk with the au tho r , I think those 
considered by h im as new findings can be summarized as follows: 
1. I l lustrat ion. 
2. Exp lana t ion of causes s t a r t ing the sexual process in the course of phylogeny. 
3. Stress laid on the impor tance of zygote f o r m a t i o n as opposed to the earlier empha -
sized meiosis. 
4. Phylogenetical in terpre ta t ion of the development of endosperm. 
Prior to expressing my opinion on the questions enlisted I have to mention tha t i t is 
only later tha t I wish to deal with terminological p roblems , as they are no t important f r o m 
the point of view of evaluating the paper . 
l . T h e way of illustrating the al ternation of genera t ions (Fig. 1) can be considered as 
new, at least in this scope of subject . T h e curve cannot, however , be callcd a sinusoid,* namely , 
* There is a difference between the Hungarian manusc r ip t and the p r in t ed English t e x t 
in th is respect: m y criticism refers to the former which cont ra ry to the l a t t e r , has ment ioned 
t h e curve explicitly as "sinusoid". 
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in l a t t e r case d i f ferent y -va lues would belong to each po in t of the x-axis. Since the u p p e r half 
wave is ent i re ly in the haploid domain, in th i s i n t e rp re t a t i on i t should be a s t ra ight line parallel 
wi th t he x-axis r a the r t h a n a curve. And then we come back to the old l inear i l lus t ra t ion 
(St r ichschema) . In m y opinion Stieber 's m e t h o d of i l lus t ra t ion has nothing to do w i t h the 
sinusoid (wi th the pos i t ion of the y-axis changed it could he even called a cosine curve) , instead 
it is a modif ica t ion of t he old " S t r i c h s c h e m a " , where the he ight and width of waves are arbi-
t r a ry a n d only of symbol ic impor tance , and do no t express a func t ion . I l lus t ra t ion of meta-
genesis has f i rs t of all a d idact ica l impor tance . I t s f r equen t ly used circular i l lus t ra t ion is not 
wrong if the only aim is to p resen t condi t ions following each o ther in the course of t he onto-
genesis. A u t h o r also says t h a t ontogenesis is not a regressing process b u t one in which condi-
t ions s imilar to the ini t ia l condi t ion occur. ( I t is absurd to imagine a literal regression !) 
2. Evidence given on fac tors developing sexual r eproduc t ion in the course of evolut ion 
c a n n o t be considered sa t i s fac tory . Knowing the genetical , moreover molecular biological 
i n t e rp re t a t i on of the process of cell division it seems too simple to explain the deve lopment 
of such a complicated mechanism by mere env i ronmeta l e f fec ts . Sexual r ep roduc t i on is 
a general f ea tu re of all developed groups of cellular s t r uc tu re , t he role and d e v e l o p m e n t of 
which is proper ly eva lua t ed only when the conclusions are equal ly valid at every level. A theory 
provid ing an acceptable exp lana t ion based on and corresponding with the molecular biological 
knowledge is needed. 
Quest ions of t he a l te rna t ion of genera t ions and of the nuclear-phase-change cannot 
be phylogenet ical ly eva lua t ed and i l lus t ra ted in the way Fig. 2 shows. Large u n i t s are more 
or less well separa ted even f rom a phylogenet ica l poin t of view. They can — at t h e mos t — 
be p u t side by side, compared with p h e n o m e n a occurring in the course of ontogenesis so tha t 
p r imi t ive and evolved charac te r s could be dis t inguished. I t is, however , impossible to explain 
evolut ion or its general t e n d e n c y by placing un i t s in a con t inuous line the more so, as tendencies 
in t he individual g roups m a y have mani fes ted themselves in d i f ferent ways. 
I t is not the only reason Fig. 2 can be criticized for . Al though au thor says t h a t i t is 
not his t a sk , still he would give more in fo rmat ion if he ind ica ted the condit ions of amphi -
or apomixis so m u c h i m p o r t a n t f rom the point of view of evolu t ion , or the mono- and poly-
phy le t i c (-topic) origin, respect ively. The high degree of general izat ion does no t d e m a n d such 
detai ls , however , it is j u s t for i ts general charac te r t h a t Fig . 2 is meaningless and misleading; 
evo lu t iona ry relation is n o t appa ren t e i ther among the large t axonomic groups or a m o n g thei r 
m e t h o d s of metagenesis . W h a t is it f i t for , t h e n ? 
3. This poin t is n o t clear in a u t h o r ' s fo rmula t ion e i ther , t hough similar opinion has 
a l ready been expressed, e.g. by WIDDER (1951 p. 255) — only wi thou t a phylogenet ical inter-
p r e t a t i o n . 
Otherwise the ques t ion : which of zygote fo rmat ion and meiosis is the p r i m a r y process? 
is very like t h a t of w h a t existed earlier, hen or egg. 
Sexual r eproduc t ion , as a process making tl:e organiza t ion of living beings possible and 
ensur ing t he deve lopmen t of new s t ruc tu res in the course of phvlogeny, should u l t imate ly 
be expla ined on biochemical and energetical bases as to i t s origin as well. 
4. The paper does no t quite clarify the phylogenet ic explana t ion of a presence or ab-
sence of endosperm in seedy plants , f i r s t of all Angiospermae ei ther (absence of endosperm 
m a y be ei ther a p r i m a r y or an evolved charac te r ) ; in m y opinion this would be t he mos t valu-
able thesis of the pape r , b u t it requires f u r t h e r detai led e lucidat ion. 
• 
Object ion can be raised to the missing l i te rary survey and crit ical eva lua t ion , f i r s t of all 
in connect ion wi th t he a l te rna t ion of generat ions . Confusion and misunder s t and ing in this 
ques t ion have been mos t ly b rought a b o u t by the f ac t t h a t var ious text -books o f t e n contain 
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q u o t a t i o n s and s t a t e m e n t s obtained f r o m other than original sources. I wish to men t ion hut 
a few problemat ica l ques t ions w i t h o u t in tending to discuss here the sub jec t exhaus t ive ly . 
I t is well k n o w n t h a t " a l t e rna t ion of genera t ions" is a misleading t e rm , as it has a dif-
f e r en t meaning in e v e r y d a y language (no t only in Engl i sh but also in o ther languages) . 
Stil l i t is widely u sed , because when special is ts discuss th i s phenomenon they know wha t they 
are ta lking about . I t is be t t e r to employ an establ ished wrong te rm in r ight i n t e rp re t a t i on 
t h a n to introduce a n e w h u t similarly wrong one. I t is in th is sense and wi th th is reservat ion 
t h a t the te rm " n u c l e a r phase a l t e r n a t i o n " (and not change !) can he used. W h a t is, a f t e r all. 
ontogenesis? Ontogenes is or ontogeny is t he history of deve lopmen t and g rowth of an individ-
ua l (HENDERSON 1957). The concept of individual is p rob lemat ic f i r s t of all wi th p l an t s if 
spo rophy t e and g a m e t o p h y t e are s e p a r a t e p lants . T h e y have separa te ontogenesis which 
makes a whole life cycle by following one another . The t e r m "b ion t a l t e r n a t i o n " (Bionten-
wechsel) is also used. B i o n t = an i n d e p e n d e n t living o rgan i sm, an individual o rganism (HEN-
DERSON 1957). W h a t does generation m e a n ? Can zygotes and gametes be considered as genera-
t ions not to ment ion persis t ing or o t h e r reproduct ive cells which also possess some sort of 
i n d e p e n d e n t i nd iv idua l i t y? 
WIDDER'S t h o r o u g h s tudy (1951) in which he po in t s o u t the absurdi t ies and errors of 
va r ious opinions gives answer to s imilar quest ions. 
The various on togene t i c s ta tes a n d their sequence — with obl igatory and somet imes 
f acu l t a t i ve states i n se r t ed are charac te r i s t i c of the g roup . These complicated phenomena 
have been inves t iga ted , described and in t e rp re t ed for a long t ime; of ten no di f ference is made 
a m o n g them, or one is mi s t aken for the o t h e r , because precise outl ining of the aim and sub jec t 
ol invest igat ions is neglec ted . So nuc lear phase a l t e rna t ion is of ten not only mis taken for 
a l t e rna t ion of genera t ions b u t also considered by some a u t h o r s to be the same. Many s y n o n y m s 
h a v e also been c rea ted . If questions are t o be clarified, we m u s t not forget t h a t the phenomenon 
can be examined f r o m more than one a spec t of ontogenesis : e.g. 
1. What are t h e various s ta tes of deve lopment , w h a t is 1 heir sequence! ( f rom an 
a r b i t r a r y s tar t ing p o i n t to the same s t a t e ) . 
2. How and w h e n does the cytological s ta te change dur ing the ontogenesis? (Nuclear 
phase al ternat ion.) 
3. Wha t k ind of hab i tua l changes occur dur ing the ontogenesis; are they accompanied 
by func t iona l changes as well? 
4. W h a t t r e n d s does individual i ty show during a whole life cycle? 
Misunders tanding and confusion developed in the course of t ime in re la t ion wi th the 
a l t e rna t ion of genera t ions can be set t led b y raising of these and similar quest ions . I t is only 
u n d e r these condi t ions t h a t an up - to -da t e evaluat ion of re levan t problems m a y con t r ibu te 
to a successful phy logene t i c research w o r k . Last b u t no t leas t , questions have to be set t led 
f r o m a didactical p o i n t of view as well. Current ly used H u n g a r i a n tex t -books also should be 
revised in this respect . 
A . H O R Á N S Z K Y 
D e p a r t m e n t of P l a n t T a x o n o m y and 
Ecology of t he Eö tvös Loránd Univers i ty , 
Budapes t 
R E F E R E N C E S 
HENDERSON, I. F.— HENDERSON, U. D. -CENNETH, I . H . (1951): A dic t ionary of scientif ic 
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COMMENTS ON R A J K I ' S AUTUMNIZATION E X P E R I M E N T S 
My paper : "Commentary on the book Autumniza t ion and i ts genetic in terpre ta t ion 
by S. R a j k i " published in No. 3- 4, 1969 was answered by Rajk i w i thou t any delay. This f a c t 
is even more f la t te r ing because - as f a r as I know — this is the first c r i t ique publicly answered 
by him. This quick reaction as well as the fact t h a t he calls all my object ions " i n c o r r e c t " 
oblige me to give more detailed reasons for my observat ions , and at t h e same time I wish to 
make some remarks on Rajki ' s answer. 
First of all, I want to clearly formulate my opinion about the possibility of a d e q u a t e 
genetic variat ions occurring under environmental inf luence: Possibility of "adequate" hered i ta ry 
changes caused in higher plants by climatic factors ac t ing during the ontogenesis has not been 
proved by incontestable experiments so far . This, of course, does not m e a n at all that envi ron-
mental factors of t h a t type have never induced adequa t e hereditary changes. This fact m i g h t 
soon be demons t ra ted in reliable experiments. However , at the p re sen t state of science no 
hypothesis can be maintained for years in a field where the contrary of the hypothesis seems 
to be reliably proved. My conviction is not influenced by any prejudices, only I cannot accept 
s ta tements t h a t I consider as not properly proved. 
No doub t , anyone who succeeds in demonst ra t ing adequate he red i t a ry variations caused 
in higher p lants by environmental factors will do a good service to genetics, especially to 
evolution genetics and also to applied plant breeding. 
It is a generally known fac t t h a t the possibility of Aristoteles' "generat io s p o n t a n e a " 
could not be entirely excluded for more than two thousand years, as long as reliably sterile 
conditions could not be created. As soon as it was realized, no one ever doubted lhat t he old 
hypothesis had been wrong. If somebody wanted to prove anew the possibili ty of spontaneous 
generation uould have to carry out the experiment under reliably sterile conditions, otherwise no 
one would give credit to the evidence, however a t t rac t ive the subsequen t control t es t s he 
performs should be. 
The hypothesis of acquired characteristics being hereditary is a similar case. On the 
basis of wrong or superficial observat ions this hypothes is was t h o u g h t to be proved over f a r 
more than two thousand years. However , as soon as in genetic studies "sterile conditions'" were 
provided for, t h a t is the possibili ty of genes exis t ing in homozygous s ta te became k n o w n , 
the evidence of acquired characterist ics being her i table ceased to be effective. According to 
the present s tandpoin t of genetics, a homozygous s t a t e can be changed u n d e r natural condi t ions 
either by spontaneous muta t ion or by spontaneous crossing only. T h u s , anyone who w a n t s 
to prove now the adequate heredi ta ry influence of environmental f ac to r s acting dur ing the 
ontogenesis has to provide for "sterile" conditions, that is, produce a homozygous state for the 
character the changing of which he tvishcs to demonstrate. 
Rajk i is right in pointing ou t in his answer t h a t I am not sure t h a t the absence of a claim 
for low temperatures was in a homozygous state in the initial ma te r ia l of Lutescens 62. This 
highly reasonable doubt is based on the fact t ha t in the genom of t h e hexaploid wheat winter 
and spring characters respectively are determined by a t least three m a j o r gene-pairs (UNRAU 
1950, SEARS 1954, KUSPIRA—UNRAU 1957), and the closely related character : the l eng th of 
the vegetat ive period is influenced - according to KUSPIRA —UNRAU (1957) — by t h e inter-
actions of f u r the r 10 gene-pairs. I t is highly improbable t ha t sucli a complex character could 
be present in a homozygous s t a t e in each individual of a material collected unisolatedly. This 
doubt ought to have been set t led by all means, b u t the initial mater ia l of the first two experi-
mental cycles consisted of p lan ts originating f rom unisolated test p lo ts . The so called "s t r i c t 
pedigree selection on single p l a n t basis" wi thout isolation may m e e t the requi rements of 
practical p lant breeding, bu t is entirely unsat is fac tory for the purposes of an exact genetic 
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experiment, especially when l a t t e r sets up the claim of demonstrating a fundamental genetic 
principle. 
It is for t he same reasons t h a t I criticize R a j k i liaving s ta r ted f r o m an "a l lohexaplo id" 
species t ha t m a d e i t superficially diff icult to a t t a i n the homozygous s ta te . He ought to have 
performed his exper iments wi th te t raploid wheat or barley or oats a t least . With te t raplo ids 
t he homozygous spring character could have been ensured much more simply. 
The basic material of the t h i r d exper imental series consisted of p lan ts isolated but once, 
and though t h e fu r the r generat ions were also isola ted, a single pre-isolation cannot be con-
sidered sa t i s fac tory due to the polygene origin of the character. Al though the subsequent 
isolations exc luded the possibility of outcrossing, t h e y could not al ter t h e situation if the homo-
zygous state of t h e initial mater ia l was doubtful , since autumnization began with the grain yield 
of plants isolated on one occasion. 
The fac t t h a t reliability of t h e first two cycles had been doub ted by Rajki himself was 
proved by a sen tence saying t h a t he had taken in to consideration the experiences and short-
comings of the f i r s t two cycles as well as the theore t ica l and methodological objections when 
s tar t ing the t h i r d cycle (see p. 459, lines 13—16.). T h u s in the a u t u m n of 1962 shor tcomings 
a n d objections were already p o n d e r e d , but why only in 19G2, why not in 1955 ? According to 
t h e evidence of t h e book papers b y Skripchinski, Vavilov and K u z n e t z o v a , Rédei, Győr f fy , 
Váróczi and Makó were well known to Rajki in 1955, no t to mention S tubbe ' s results publ ished 
also in 1955. So if the author knew the methodological objections and also knew t h a t a con-
clusive genetic exper iment had m u c h stricter condi t ions than those of a breeder's selection 
w h y did he ca r ry on for seven years experiments in which these condi t ions were overlooked. 
This cannot be unders tood and i t is m y unfor tuna te d u t y to repeat here the s ta tement I have 
m a d e in the in t roduc t ion . In case of non-sterile condi t ions , that is non-homozygous s t a t e , any 
posterior evidence is of hypothe t ica l value, since i t does not use t he same material as used 
initially. If be tween 1955 and 1962 the author had grown 9—10 generations earing earliest at 
a constant mean temperature of 15 °C, and started in 1902from this material, he could have avoided 
all the objections mentioned before. 
In the second part of his answer Rajki summar izes the cont roversary existing be tween 
us by saying t h a t I think the occurrence of spon taneous mutat ion possible. He refuses the 
probabil i ty of spontaneous m u t a t i o n on the basis of a gradual t r ans i t ion observed by h im 
between spring a n d winter charac te r . I t is well k n o w n , however, t h a t gradual i ty excludes the 
possibility of m u t a t i o n only if we t h i n k tha t with charac ters of polygene origin mu ta t ion can 
be brought abou t only when all genes taking p a r t in t he development of the characteris t ic in 
question m u t a t e simultaneously. Th i s may sometimes happen, and t h e n the change is real ly 
sudden , but now we know only too well tha t it is n o t sudden muta t ion t h a t is typical. Minor 
genes mutate much more frequently a n d may give t he impression of a g radua l change. Almost 
t h e whole evolut ion is the result of such micro-mutat ions . That is why I wonder, fu r the r , why 
R a j k i did not e v e n t ry to find o u t wha t is the spontaneous mutab i l i t y of the spring t y p e 
Lutescens 62 l ike, although the re would have been plenty of occasions during the 10 
y e a r s . As long as no data are avai lable on this quest ion, any m u t a t i o n frequency can be 
imagined . 
In addi t ion to the failure to make the absolute ly necessary prepara t ions a imed at 
a t t a in ing the homozygous state of t h e initial mater ia l I have the following censures: the p o p u -
l a t ion was sub jec ted to a constant selection pressure: numerical re lat ions are mostly u n k n o w n 
or else, potential populat ion was n o t taken into considerat ion; other genet ic variat ions were 
also produced, which suggests e i ther muta t ion or uncontrolled crossing; finally, there were 
var ie t ies tha t could not be au tumnized . I t is t rue t h a t the author w a n t e d to autuinnize t he 
I t a l i a n varieties for breeding purposes , bu t they were no t mentioned l a t e r , although if he had 
succeeded in t h a t work such variet ies should have been either produced or at least men t ioned . 
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T h e obst inate res i s tance of the w h e a t var ie ty Marquis is another p r o b l e m . If there is an ad-
e q u a t e a u t u m n i z a t i o n it must be able to t ransform a n y spring or " s e m i - w i n t e r " whea t . 
The reason w h y I decided t o wr i te the c o m m e n t a r y is t h a t t h e reflectios pub l i shed 
by the foreign p ress clearly indica te t h a t most of t hose read ing the book h a v e neither t ime nor 
possibili ty to s t u d y t he papers r e f e r r e d to. On the o t h e r hand , the b o o k did not give a ful l 
s u r v e y , only select ions of the d a t a of the 10-year e x p e r i m e n t series. I t is t rue e.g. t h a t on 
page 22 of the book the following passage can be f o u n d : "(c) the u s e of grains o r ig ina t ing 
f r o m spikes f lower ing under an i so la tor for both t he win te r and spring sowing (only in cycle 
I I I ) . . . " This p a r t in brackets was considered by t h e a u t h o r to be e n o u g h to say tha t in seven 
of the ten years of exper iment n o t one of the spikes was isolated. If t h i s m o m e n t u m is on ly 
as impor t an t as t h a t , in the ques t ion of demands m a d e on genetic e x p e r i m e n t s there is a great 
difference be tween us . Namely, th i s m o m e n t u m would requ i re a t ho rough explana t ion , especial-
ly when we t a k e i t into cons idera t ion that Skr ipch insk i ' s and o t h e r s ' s t andpoin t s were 
a l ready known in 1955. 
The reviews m a k e it clear t h a t the critics do n o t consider the r e su l t s of the t en y e a r s ' 
exper iment a t M a r t o n v á s á r sa t i s f ac to ry . In my op in ion , wi th this m e t h o d no such convinc ing 
evidence as being able to shake a n y po in t of the c u r r e n t l y accepted b a s i c genetic concept can 
be furnished, a l t h o u g h they may p a r t l y be wrong. T h e problem has t o be approached to f r o m 
a different aspect a n d with d i f f e ren t methods. The q u e s t i o n whether th i s t a sk is p ropor t ioned 
to the Ins t i tu te of Mar tonvásár , is t o be decided on b y others . No d o u b t , science is expec t i ng 
t h e new results as they are e x p e c t e d in practical b r e e d i n g work as wel l : but no one should 
t a k e it ill if, owing to the great i m p o r t a n c e of the p rob lem, we are h igh ly critical a b o u t t he 
evidence. The a im is to throw l ight upon the sc ien t i f ic t r u t h r a t h e r t h a n have a r g u m e n t at 
a n y price. 
J . L E L L E Y 
Agricu l tu ra l Research I n s t i t u t e of the Lowlands , 
Szeged-Kiszombor 
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O N C E AGAIN A B O U T T H E D I F F E R E N C E IN O P I N I O N S 
C O N C E R N I N G A U T U M N I Z A T I O N 
LELLEY'S reply (1970) in w h i c h he reflected t o m y answer " D i f f e r e n c e in opinions con-
cerning a u t u m n i z a t i o n " (RAJKI 1969) given to his " C o m m e n t a r y . . . " (LELLEY 1969) pub l i shed 
on my book " A u t u m n i z a t i o n and i ts genetic i n t e r p r e t a t i o n " (RAJKI 1967) suggests t h a t he 
continues to ca s t doub t s on ev idences concerning t h e homogenei ty of spring growth hab i t 
in the initial s tock of our au tumniza t ion-gene t ic e x p e r i m e n t s , and — i n opposi t ion to m y in t e r -
preta t ion t h i n k s it possible to exp la in a u t u m n i z a t i o n by spon taneous muta t ion . Lelley has , 
of course, the r i g h t to do so, a n d his doubts all t h e m o r e s t imulate m e , t he researcher, t o pro-
duce even more convincing ev idences . I hope t h a t t h e results of the second decade of research 
programme pub l i shed so far or t o be published on t h e manysided gene t ica l . cytological , bio-
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chemical and physiological etc. experiments, will be t te r satisfy I.elley than those of t he first 
decade do. 
F rom Lelley's reply I see, however, t h a t my paper "Dif ference in opinions concerning 
a u t u m n i z a t i o n " did not completely fail to inf luence the genetic views of my opponent . Namely, 
in his reply Lelley, while as he writes — clearly formulat ing his opinion about the possibility 
of adequate genetic variat ions caused by env i ronmenta l factors does not exclude the pos-
sibility of such genetic var ia t ions . Moreover, he admi t s that " a n y o n e who succeeds in demon-
strat ing adequate hereditary var ia t ions caused in higher plants by environmental f a c to r s will 
do a good service to genetics, especially to evolut ion genetics - and also to applied plant 
breeding". And this can really encourage us, since even in Lelley's opinion some poin ts of 
" the cur rent ly accepted basic genetic concept . . . may partly be wrong" . If so, is i t possible 
tha t a repea ted s tudy of the au tumniza t ion-genet ic publications serving as a basis for present 
discussion, as well as of my book "Autumniza t ion and its genetic in te rpre ta t ion" and other 
successively published papers on the subject would fur ther reduce even Lelley's d o u b t s ? ! 
While s tudying the re levant l i terature Lelley - in my opinion — certainly should not 
forget t ha t t he word " incor rec t " in my paper "Dif ference in opinions concerning au tumniza -
t ion" refers to concrete Lelley s ta tements . And th is according to the rules of correctness 
obligatory to everybody in science — cannot be settled with t he remark "he calls all my 
objections ' i n c o r r e c t ' " made by h im in his reply. For the same reason Lelley's scientific posi-
tion is cer ta in ly not consolidated by the wrong or incomplete references to "Di f fe rence in 
opinions concerning a u t u m n i z a t i o n " in his reply . So it was not for the gradual t ransi t ion 
observed be tween spring and a u t u m n habit t h a t I dismissed the possibility of spontaneous 
muta t ion , as I wrote: ,, . . . the ca tegory of mu ta t i on is not appl icable to au tumniza t ion as 
a non-random, b u t as an adequa t e conversion corresponding to t he inducing c i rcumstances ." 
Then I con t inued : "No twi ths t and ing , with great interest would I s t u d y a precisely expressed 
explanation for autumnizat ion as adequate genet ic conversion, based 011 the concept of infor-
mation genetics and thought to be correct by Lel ley ." Such in te res t from my p a r t seems, 
however, to require from Lelley a fur ther s tudy of the problem. 
Such r emarks of the reply as " th i s is t he f i rs t critique publicly answered by h i m " , 
"o ther genetic variat ions were also produced" , " I f there is an adequa te autumnizat ion it must 
be able to t r ans fo rm any spring or 'semi-winter ' w h e a t " , "The book did not give a fu l l survey 
only selections of the data of the 10 years exper iment series" also show that Lelley knows his 
opponent ' s a rguments and pape r s only superficially, and for the sake of a fertile discussion 
he had be t t e r t ake the teaching of the Latin saying "Repetitio est mater studiorum" seriously. 
If he does so, he certainly will m a k e such r emarks as requring s t r ic t ly relevant, subs tan t ia l 
answers. 
S . R A J K I 
Agricultural Research Inst i tute 
of t he Hungarian Academy of Sciences, 
Mar tonvásá r 
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LECTIONES 
T H E M O D I F I C A T I O N OF P R O T E I N QUALITY O F MAIZE BY B R E E D I N G * 
T h e quality and q u a n t i t y of maize pro te in has received the attention of p lan t breeders 
and an imal nutri t ionists for almost th ree-quar te r s of a c e n t u r y at the Univers i ty of Illinois. 
But despi te the effort , i t remained for t h e t e a m of BATES—MERTZ—NELSON (1964) at Purdue 
Univers i ty to make p e r h a p s the most s ignif icant plant b reed ing discovery of t he first three-
quar te rs of the 20th c e n t u r y , the discovery t h a t storage p ro te ins of the endosperm need not 
be of low biological qua l i t y . Perhaps we a re still too close to the discovery to properly pu t it 
in perspect ive, but in tense interest has been generated not only among maize and other cereal 
breeders bu t even a m o n g politicians t h r o u g h o u t the world. I t seems likely t h a t a new and 
i m p o r t a n t interest has been generated which will support experimental p lan t breeding for 
a very long time. 
Some negativism exis ts among Amer ican maize breeders about the f u t u r e of modified 
protein corns. These individuals look u p o n early research resul ts as precursors of very bad 
news. Maize processors also have been disappointed because t he grain is illy a d a p t e d for their 
processing machinery. 
To give perspect ive to these views, let us assume t h a t m a n had domest ica ted wild corn 
carrying the °2 allele ins tead of the d o m i n a n t one. Ile m o s t certainly would have selected 
var ian t s of many kinds , t he species would have spread t h r o u g h o u t the New World and have 
been adap ted to var ious ecological niches j u s t as dent and f l in t varieties did in reality. Thus 
a " S o u t h e r n Shoe-peg Opaque-2" and a " N e w England O p a q u e - 2 " could h a v e resulted. The 
crossing of these two open-pollinated var ie t ies would have produced "Reid Yellow Opaque-2", 
" L a n c a s t e r Opaque-2", e tc . Thus, we m i g h t have found ourselves in 1963 no t knowing t h a t 
maize need have biologically defective endosperm proteins, and as a ma t t e r of f ac t , it would 
p robab ly not have been necessary to d e p e n d on the soybean for protein in t h e United S ta tes 
Corn Bel t . Surely genet icis ts would have f o u n d and preserved the dominant allele and it would 
have been carried in t he Maize Genetics Cooperative at Illinois as another "use less" m u t a n t . 
Had Mertz , Bates and Nelson been searching for endosperms high in zein because it would 
make be t te r bourbon whiskey, they would doubtlessly h a v e identified " D e n t " as being a desir-
able m u t a n t . Consider the problems breeders would now be trying to solve. Backcrossing 
p rog rams would he devo ted to convert opaque-2 inbreds to dents . Low yielding experimental 
dent hybr ids could be commonplace. T h e millers would he complaining a b o u t the hardness 
of t he kernel and the smal l amounts of corn flour produced f rom it. Great in teres t would be 
expressed by all bourbon drinkers because the new produc t would be expected to have a light 
and delectable f lavor. 
Although this l i t t le comedy is an exercise in exaggera t ion, it should m a k e clear our 
convict ion tha t five y e a r s of breeding work on modified pro te in maize is an extremely short 
* Read at the 5 t h Meeting of Maize-Sorghum Section, EUCARPIA, Budapes t , Hungary 
Sep tember 2, 1969. 
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t ime to have spent and still expect revolut ionary results. Ten thousand genera t ions of selection 
in populat ions essentially homozygous for the dominant opaque-2 allele mos t surely would 
have accumulated modifier complexes t h a t would he less desirable in a homozygous recessive 
population. To except otherwise is to ignore t h a t plant breeding is an evolut ionary process and 
no amount of biological manipula t ion can be subst i tuted for selection over subs tan t i a l periods 
of t ime. 
With tlie meager d a t a now available, we can be opt imis t ic that several t ens of genera-
tions of selection will solve most of the problems we now see with modified prote in maize. 
Certainly no biologist t oday believes t h a t maize endosperm proteins need be largely zein. 
Breeders th roughout the world know t h a t modified protein corns can be p roduced and if for 
no other reason, success can be predicted solely on the basis of the magnitude of their efforts. 
Salient problems and solutions in the improvement of inaize protein quality 
Exper imenta l work with the opaque-2 m u t a n t has been underway since 1964 at Illinois. 
In 1966 a series of normal single crosses and their opaque coun te rpa r t s were t e s t ed at Urbana. 
Trials have been conducted since tha t t ime and considerable practical exper ience has been 
accumulated. As a result , we recognize cer ta in problems wi th modified protein corns and are 
a t t empt ing to solve some of them. 
Yield. Opaque-2 hybr ids generally are lower in yield t h a n dent hybrids. Several critical 
comparisons have been made at Illinois. In the earliest a t t e m p t (ALEXANDER — LAMBERT 
DUDLEY 1969) kernels of backcross-one selfs of seven s t andard lines were divided into normal 
and opaque groups. Sys temat ic sets of single crosses were m a d e within the n o r m a l group and 
within the opaque group. Thus, nearisogenic versions of the same hybrid were produced, one 
homozygous for the recessive opaque-2 gene, the other car ry ing the dominant allele at a fre-
quency of 0.66. The hybr ids were tested a t Urbana in 1966 in a 3-replicate spl i t plot trial. 
The opaque-2 hybrids, on the average, yielded 85% of the no rma l counterparts a l though only 
5 of the 17 hybrids yielded significantly less t h a n the normal version. Backcross-four recoveries 
of the same seven lines were tested in 1967. The opaque-2 hybr ids yielded 9 2 % t h a t of the 
normal hybrids. The improvement in per formance of the opaque-2 hybrids p resumably was 
a consequence of two more generations of backcrossing. LAMBERT et al. (1969) compared hack-
cross-one, opaque-2 and normal lines in combinat ion with two single-cross t es te rs at two 
locations in 1967. Trials were planted and harves ted by machine , thus approx imat ing methods 
used by farmers . The results of these trials are summarized in Table 1. 
The opaque-2 hybrids averaged 8 % less in grain yield t h a n the normals. However, two 
opaque-2 hybrids were significantly higher in yield than the i r normal coun te rpar t s , whereas 
eight were significantly lower. 
The foregoing da t a lends some op t imism to opaque-2 breeding programs in tha t they 
suggest sat isfactory yields can be obtained. One might expect t h a t extended backcrossing and 
selection would be essential to minimize t he presumed deleterious effects of c h r o m t i n a closely 
linked with the recessive opaque-2 allele. Y e t in four backerosses, satisfactory performance 
was encountered. 
Kernel hardness. Typical ly, opaque-2 and floury-2 have sof t , low densi ty endosperms. 
This quali ty poses problems, particularly to an agriculture based on machine harves t ing and 
grain handling. LAMBERT et al. (1969) found t h a t combine harvest ing of opaque-2 hybrids 
resulted, on the average, in twice as much kernel damage as wi th normal h y b r i d s (Table 2). 
In our early work we noted substant ia l differences in kernel hardness and t e x t u r e in the few 
backcross progenies we studied (ALEXANDER 1966). PAEZ et al. (1969) have recen t ly reported 
that mosaic opaque-normal kernels in several inhreds have similar lysine con ten t to that of 
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Table 1 
Yield of backcross-1, opaque-2, and normal versions of three-way crosses grown 
at two locations in Illinois in 1967 
H y b r i d T e s t e r 
I n b r e d 
B63 C 1 2 1 E C144 H 4 9 M o l 7 Oh7N R 1 0 9 B V a 3 6 
Q u i n t a l s / h e c t a r e 
R810X R802 (Normal) . . . 60.7 73.2 66.0 72.3 73.3 75.5 71.4 61.4 65.8 
R801 x R802 (Opaque-2) . 59.1 65.4 64.6 62.1 67.6 51.5 67.4 60.4 55.7 
R802 X R803 (Normal) . . . 68.9 54.4 54.6 61.0 69.5 56.0 63.7 60.0 51.1 
R802 x R803 (Opaque-2) . 59.1 61.0 60.3 56.4 53.1 47.8 59.3 61.9 54.3 
Bayes lsd 5.5 at the 5 % level of significance for individual hybrid comparisons 
Table 2 
Comparison of backcross-1, opaque-2, and normal counterparts of three-way crosses 
and their single-cross testers for seven traits averaged for two locations* 
H y b r i d s D e s c r i p t i o n 
Q u i n -
t a l s / h a 
/О 
m o i s t u r e 
i n g r a i n 
% erect 
p lan t s 
W t . 
g/100 




% »a % p r o t e i n 
R801 X R802  (Normal tester) 60.7 20.0 63.6 29.4 3.4 5.5 u . o 






3.8 5.3 10.1 
R810 x R802 x Line . (Opaque-2) 61.8 25.4 71.2 29.1 7.9 6.2 10.5 
R801 x R802  (Opaque-2 tester) 59.1 23.4 72.1 27.0 4.8 6.0 11.0 
R802 x R803  (Normal tester) 68.9 19.6 65.8 29.8 4.7 5.4 10.6 






3.8 5.3 10.5 
R802 X R803 X Line . (Opaque-2) 56.7 25.2 72.0 28.8 7.9 6.0 10.5 
R802XR803  (Opaque-2 tester) 59.1 22.3 78.2 27.1 7.3 5.9 10.1 
Average Normal . . . 64.3 21.0 71.0 30.4 3.8 5.4 10.4 
* a a * * a 
Average Opaque-2 . . 59.3 25.2 71.7 29.0 7.2 6.1 10.6 
Average difference . . - 5 . 0 + 4.2 + .7 — 1.4 + 3.4 + .7 + .2 
Means with asterisk between them are significant at the 5 % probability level. 
* Lamber t et al.: Performance of new maize hybrids. 
classical opaque kernels. They suggest tha t select ion for mosaicism can produce kerne ls with 
greater densi ty and presumably with more res is tance to harvest a n d handling d a m a g e . LAM-
BERT (unpubl ished data) of th is laboratory, f o u n d great variabil i ty in kernel densi ty in two 
opaque-2 syn the t i c varieties wi th some segregates having densities comparable to d e n t hybr ids . 
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N E L S O N (1969) reported t h a t t h e double m u t a n t o2o.ifLfl, had a t ex tu re substant ial ly 
different from t h e ordinary opaque-2 or floury-2 pheno types . Lamber t ' s (unpublished d a t a ) 
f indings corroborate Nelson's early r epo r t , but he f o u n d several segregates as soft as o rd inary 
opaque-2 kernels. T h u s , if the double mutants were u s e d to solve the hardness problem, i t 
would seem p robab le tha t modifiers would be involved as well. 
We believe t h a t selection for increased densi ty in broad-based opaque-2, floury-2 or 
double mutant syn the t i c s should be successful. 
Germination. Many breeders h a v e found tha t opaque-2 maize does not germinate and 
survive as well as no rmal dent corn in cold, wet soil. D r . N. P. Neal of Wisconsin cold-tested 
opaque-2 and n o r m a l counterparts of f ive of our inbreds (ALEXANDER 1969). Opaque-2 kernels , 
o n the average, h a d a cold test ge rmina t ion percentage of 44% and the n o r m a l versions, 8 8 % . 
However, the o p a q u e versions of two lines (M14, R803) compared favourab ly (91% vs 9 8 % and 
8 9 % vs 93%, respect ively) with n o r m a l counterparts, t h u s establishing t h a t opaque-2 maize 
could germinate a n d survive even u n d e r unfavourable circumstances. 
Maturity. A b u n d a n t evidence exis ts that opaque-2 hybrids are h igher in kernel mois ture 
t h a n their normal counterparts , par t icu lar ly in the ear ly pa r t of the h a r v e s t season (Table 2). 
Whether the d i f fe rence is substant ia l as moisture approaches 16—18% is not known by u s , 
a l though some b reede r s believe t h a t t h e loss of water is somewhat more r a p i d in opaques t h a n 
in normals. Never theless , the higher moisture content of opaque-2 maize in t he 20—28% r a n g e 
confers considerable disadvantage if ear ly combining is to be carried o u t . 
The impor tance of the lysine-protein ratio 
Certain misunderstandings ex i s t today about t h e numerical va lues used to express 
pro te in quality in maize. Since lysine is the first l imi t ing amino acid of whole corn in n o n -
ruminan t diets, m o s t attention is p a i d to it although t ryp tophan is l imi t ing as well. MERTZ 
et al. (1964) were interested in endospe rm quality, hence their first p a p e r dealt with lysine 
in tha t tissue. Most practical breeders today are in te res ted in the qua l i ty of ihe whole gra in 
and hence lysine va lues usually are q u o t e d on tha i basis . Since the e m b r y o carries about 2 0 % 
of the protein of t h e whole kernel, a n d since il is h i g h in lysine, whole kernel data a lmost 
a lways show higher lysine levels t h a n those of endosperm. Lysine content is usually expressed 
as percent of p ro t e in or as percent of d r y matter. To overlook the manner of expressing lysine 
va lue can lead to misunders tanding. F o r example, if t he L / P (lysine/protein) ratios are ident ical 
in two stocks, b u t t he protein c o n t e n t is 50% greater in the second, t h e lysine/dry m a t t e r 
r a t i o will appear to be much more favourable in the second strain. 
The effect is illustrated in F i g u r e 1. The lines connec t iso-lysine/dry mat ter levels. F o r 
example , should an animal require 0 . 5 % of the to ta l i n t a k e as lysine, it could be met w i t h 
a 10% protein, 5 % L / P ratio. It also could be met wi th a 12.5% prote in , 4 % L/P ratio d ie t . 
Hence , the specific lysine requirements of a non-ruminant animal can be m e t by (a) increasing 
t h e amount of lys ine in protein, or (b) increasing the re la t ive amount of pro te in mainta ining 
t h e same L/P ra t io , or by (e) combin ing both approaches , i.e., narrowing the L/P ratio and 
increasing the pe rcen tage of protein. 
Protein c o n t e n t is easily modi f ied by selection. I t might seem appealing, at f i rs t , to 
c rea te opaque-2 and /o r floury-2 syn the t i c s and to select in them for h igher protein con ten t , 
part icularly in v iew of Nelson's (NELSON 1969) f inding t h a t the effect of o 2 persists at h igher 
p ro te in levels. F r o m such pools it wou ld presumably be feasible to isolate inbreds with 1 2 % , 
1 4 % , 16% or even higher protein levels, and at the same t ime maintain a desirable L/P ra t io . 
T h e r e are some p rob lems with this approach , however. Jugenheimer (unpubl ished data) f o u n d 
a high negative correlat ion between p ro te in content (va ry ing from 10% t o 17% protein) and 
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g r a m s l y s i n e ! 100 g r a m s p r o t e i n 
Fig. 1. Percent lysine in grain as func t ions of percent protein and lysine-protein ratio (2) 
yield in maize. However, his da ta involved backcross recoveries of many s tandard inbreds and 
Illinois High Protein. T h u s it might be expected tha t the higher protein hybrids involved more 
ch roma t in from I .H .P . t h a n did the lower prote in ones and yields might be reduced as a con 
sequence. However, WOODWORTH—JUGENHEIMER (1948) found tha t essentially no con-
sequent ia l relationship existed between pro te in content and yield in s tandard hybrids with 
pro te in contents ranging f rom 10—12.2%. 
Table 3 
Relationships of lysine and protein in experimental opaque-2 hybrids 
(Unpublished data) 
Coeff ic ien t of co r re la t ion (r) 
Mean and r ange 
% P r o t e i n % Pro te in % Lys . 
v s vs v s 
L / P R a t i o % Lys . L / P Ra t i o % P r o t e i n % Lys ine L / P 
1967 — 3 ways .13 .67** .82** 10.6 .40 3.78 
1 0 . 0 - 1 1 . 1 .36 —.45 3 . 5 1 - 4 . 2 2 
1968 — Singles .00 .62** .83** 10.1 .42 4.11 
9.2—11. . 3 5 - , 5 0 3 . 4 7 - 4 . 6 5 
1967 — half-sib — .30** - . 0 1 .90** 11.0 .44 4.0 
families 9 . 7 - 1 2 . 6 . 3 3 - , 5 6 3.2 - 5 . 1 
968 — half-sib — .17* .47** .80** 
families 
1968 — single yield vs % lysine = —.1972 
* Significant at 5 % level. 
** Significant a t 1 % level. 
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I t seems likely t h a t problems w i t h yield and other agronomic t ra i t s will be encountered 
if h igh protein c o n t e n t is a prime conce rn in modified p ro t e in maize breeding. 
Work in th i s l abora to ry suggests t h a t the L / P r a t i o may be modif ied by selection. 
T h e range in L / P r a t i o shown in T a b l e 3 is subs tant ia l , pa r t i cu la r ly in t he half-sib family 
m a t e r i a l , which inc identa l ly is based on an opaque-2 version of a narrow-base syn the t ic (A0 2 ) . 
T h e 3-way and single-cross hybr ids involved backcross-der ived lines and pe rhaps were less 
va r i ab le . 
Perhaps of m o r e significance t h a n t he variabil i ty in L / P rat io is the posi t ive correlation 
b e t w e e n percent p r o t e i n and percen t lysine, and the lack of correlat ion or a relat ively low 
n e g a t i v e correlation be tween percent p r o t e i n and L / P r a t i o . However , one canno t ignore the 
s l igh t negative corre la t ion between p e r c e n t protein and L / P ra t io in the half-sib family experi-
m e n t s . Do these d a t a suggest t h a t se lect ion for higher p r o t e i n in opaque-2 popula t ions result 
i n increased levels of zein? Would e x t e n d e d selection for p ro te in content in such populat ions 
a c c u m u l a t e modif iers t h a t would even tua l l y result in maize wi th ord inary L / P ra t ios if lysine 
w e r e not moni tored? 
Recurrent selection for L/P ratio, agronomic traits 
Foui modif ied pro te in pools a re being selected for several charac ter i s t ics at Illinois. 
T h e four pools are I o w a Super Stiff S ta lk Synthet ic (opaque-2 and f loury-2 versions) and 
I l l inois Disease Oil S y n t h e t i c (opaque-2 a n d floury-2 versions). Selection is based on biochemical 
p roper t i e s , yield a n d o t h e r agronomic qual i t ies of half-s ib families. The mode of operation 
is essentially: 
1 .Two h u n d r e d ears of each s y n t h e t i c are p lan ted ear - to- row in repl ica ted field trials. 
Y ie ld , lysine and p r o t e i n content are de te rmined for each p lo t . 
2. Each ear is also p lan ted ea r - to - row in an isolated seed block. A bulk sample of all 
e a r s is in terplanted a n d used as a male on the detasseled ind iv idua l ear rows, t h u s producing 
ha l f - s ib families. 
3. Approx imate ly 20 percent of t he families are selected for the n e x t cycle. 
We are now in t he midst of t h e f i r s t cycle of the f o u r popula t ions , hence no da ta are 
y e t available. However , earlier work b y Cooper and Dud ley wi th Syn A 0 2 , a narrow-based 
s y n t h e t i c , suggested t h a t the ef for t could be worthwhile in the creat ion of more desirable 
b r e e d i n g material , as well as adding t o our basic knowledge. 
Lysine- t ryptophan ra t io 
I t has been assumed by m a n y breeders t h a t if lys ine is increased by selection t han 
a para l le l increase in t r y p t o p h a n will also occur. The bas ic ra t ionale behind t he assumption 
is t h a t a decrease in low l y s i n e - t r y p t o p h a n proteins (zein) and an increase in glutelins and 
g lobul ins will bring a b o u t increases in b o t h amino acids. Howeve r , the glutel ins and globulins 
a re groups of he te rogeneous proteins v a r y i n g in amino acid composit ion. If modif iers affect 
t h e act ion of the o2 allele, p resumably t h e y would br ing a b o u t dif ferent ia l p roduc t ion within 
e a c h of the two categories and pe rhaps be tween them as well. Should cer ta in pro te ins bearing 
smal l e r amounts of t r y p t o p h a n be p r o d u c e d in greater a m o u n t s , when a pa r t i cu la r modifier 
or g roup of modif iers is present , t h e n i t would follow t h a t s t r ic t parallel ism be tween lysine 
a n d t r y p t o p h a n would no t always occur . 
J . E . Specht of th is l abora to ry h a s found t h a t corre la t ion between lysine and t ryp to-
p h a n is not d i f ferent f r o m zero in s y n t h e t i c opaque-2 var ie t ies . His research is n o t finished. 
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al though i t seems highly improbab le tha t a n o t h e r year ' s da t a will material ly af fec t his f ind-
ings. 
T h e Specht f inding m a y no t be of i m m e d i a t e significance i n t he breeding of opaque-2 
hybrids, since the level of t r y p t o p h a n in opaque -2 maize is well above tha t level w h i c h will 
limit g r o w t h in non - ruminan t s . If , however, modi f ica t ion of t he L / P rat io is successful , and 
ul t ra-high levels of lysine are a t ta ined , t r y p t o p h a n m a y well b e c o m e the f irs t l imi t ing amino 
acid in non - ruminan t n u t r i t i o n and appropr i a t e a t t en t ion will, of necessity, be p a i d to it. 
Economics of modif ied protein maize 
Much interest has b e e n created in the U n i t e d States wi th t h e apparen t coming of high 
quali ty p ro t e in maize to commerc ia l agr icul ture . The interest is mo t iva t ed because t h e eco-
nomies of corn-soybean-swine agriculture can be substant ia l ly a f f ec t ed . Other r e a c t i o n s are 
perhaps b r o u g h t about by a lack of unde r s t and ing , or by a nega t iv i sm similar to t h a t which 
was responsible for the a t t i t u d e in the 1920's t h a t hybrids were impract ical for Amer i can 
agricul ture. However, the economics of modif ied p ro te in maize p r o d u c t i o n is d e p e n d e n t on i ts 
use in t he diets of swine, h u m a n s and pe rhaps pou l t r y . I t appea r s t o have no a d v a n t a g e in 
the feeding of catt le or sheep al though little expe r imen ta l work h a s been carried o u t . Since 
about 5 0 % of the Uni ted S t a t e s crop is fed to swine and chickens, substant ia l e f f ec t s could 
be felt in t h e demand for p r o t e i n supplements , as soybean meal, shou ld modified p r o t e i n maize 
come in to widescale p r o d u c t i o n . 
JENSEN et al. (1969) f o u n d tha t opaque-2 maize, supp lemen ted with syn the t i c lysine, 
produced gains in 50 kg swine equal to s t anda rd die ts composed of regular maize a n d soybean 
meal. Th i s research, in a d d i t i o n to t ha t carried o u t elsewhere, clearly establishes t h a t r educ t ion 
in high p ro t e in supplements is possible should opaque-2 maize become available. 
IRWIN—ALLEN (1969) predict t h a t shou ld modified p r o t e i n maize yield less than 
90% t h a t of regular corn t h a t i t will not be p r o d u c e d in the U n i t e d States. If s o y b e a n meal 
is wor th $ 80 a ton (2000 lbs . ) , then modified p r o t e i n corn would h a v e to yield 9 1 % , t h a t of 
regular corn if i t were to be p ro f i t ab ly grown. If soybean meal were wor th $ 60 per t o n , then 
a yield of 9 3 % of normal corn would be necessary . They also p r ed i c t t h a t , should a ba lanced 
protein ma ize be perfected t h a t yielded the s a m e as regular corn, 5 000 000 fewer ac res of soy-
bean would be produced a n n u a l l y in the Uni ted S ta te s . At 95% of n o r m a l yield, the cor respond-
ing va lue would be 3 000 000 acres of soybeans . 
Widesp read adopt ion of modified p ro t e in hyb r id s in the U n i t e d States, w h e t h e r they 
be opaque-2 , f loury-2, t he doub le mu tan t , or a still undiscovered t y p e , is dependen t o n agro-
nomic p e r f o r m a n c e and t he q u a l i t y of the p ro te in . We believe t h a t formidable p r o b l e m s exist 
par t icular ly wi th yield and sof tness of endospe rm. They are so lvable . Once solved, i t seems 
likely t h a t a very large p a r t of United Sta tes p r o d u c t i o n will be of t he superior p r o t e i n type . 
The economic complexities of t h a t event are b e y o n d analysis b y a mere biologist. 
Maize in 1986 
To p red ic t what maize will be like in 1986 does not requi re occul t capaci ty, a l t h o u g h 
it does r equ i r e some cri t ical appreciat ion and eva lua t ion of r e sea rch well u n d e r w a y or now 
complete. Cer ta in economic considerat ions en t e r i n to these e s t ima t ions and hence t h e r e is non-
biological e r ror imposed t h a t canno t adequate ly be removed by a biologist . But i t is v i r t u a l l y 
certain t h a t maize will n o t be regarded collectively, h u t as special t y p e s adapted for p a r t i c u l a r 
industr ia l , feed or food uses. This has already h a p p e n e d in the U n i t e d States on a sma l l scale. 
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W a x y maize is p r o d u c e d for its b r a n c h e d - c h a i n s t a r c h , a m y l o s e maize is g r o w n for its s t r a i g h t -
c h a i n starch. W e c a n expect t ha t h i g h oil maize will s o o n be grown b e c a u s e of i ts v a l u e in 
mi l l i ng . Hence a p r e c e d e n t a l ready h a s been e s t ab l i shed in iden t i fy ing a n d p roduc ing c o r n s 
w i t h special p r o p e r t i e s . 
In 1986 w e a n t i c i p a t e t h a t m u c h maize grown i n t h e Uni ted S t a t e s will possess p r o t e i n s 
of s u c h high b io log ica l qual i ty ( 0 . 5 5 % l y s i n e , 0 .13% t r y p t o p h a n ) t ha t p r o t e i n s u p p l e m e n t a t i o n 
wi l l be required f o r o n l y very y o u n g n o n - r u m i n a n t s . 
Subs t an t i a l a m o u n t s of high o i l corns will be p r o d u c e d for mi l l ing , possibly c a r r y i n g 
8 — 1 0 % oil wi th y i e l d s similar to t h e b e s t cur ren t h y b r i d s having half as m u c h oil. T h e use 
of s u c h high e n e r g y corn will f ind a p l a c e in animal f e e d i n g as well. 
A c k n o w l e d g e m e n t s 
The a u t h o r s w i sh to express apprec ia t ion fo r t h e research c o n t r i b u t i o n s m a d e b y 
t h e following m e m b e r s of the I l l inois Maize Gene t i c s L a b o r a t o r y : 
J . 0 . C o o p e r , J . E . Specht , С. D . E l m o r e . W. A. F e i s t , С. M. Wi l son a n d E . B. P a t t e r s o n . 
I n addi t ion , we e x p r e s s apprec ia t ion f o r the capab le t e c h n i c a l ass is tance of К . E. W i l l i a m s 
a n d R. C. R o d g e r s . 
D . E . A L E X A N D E R , J . W . D U D L E Y , R . J . L A M B E R T 
Univers i ty of Il l inois, U r b a n a , Ill inois, U .S .A . 
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SOME MICROCHEMICAL I D E N T I T Y - R E A C T I O N O F MENTHA 
S P E C I E S T Y P E C A R V O N E AND M E N T H O L * 
In the 6 th Pharmacopoea Hungarica (1967) both the peppermint-leaf (Menthae piperi-
tae (folium and the spearmint-leaf (Menthae crispae folium) are official. Mentha piperita (L.) 
em Huds. is the hybrid of M. aquatica and M. spicata. The spearmin t leaves are k n o w n as the 
varieties and forms of M. aquatica var. crispa (L.) Benth . and as M. spiccta (L.) em H u d s . var. 
crispa (Benth . ) Mansf., respectively. M. cri рае folium may consist of glabrous or subglabrous 
leaves. 
Front 
S t a r t 
Fig. I. Thin-layer chromatograms. 1) Menthol standard. 2) ex t rac t of Menthae piperitae 
folium. 3) e x t r a c t of Menthae crispae folium. 4) carvone s tandard 
According to B E R G E K (1950) a precise description of Menthae crispae folium as a drug 
seems almost impossible, because of the large amount of var ie t ies and hybr ids . Thus any 
description m a y deviate f r o m the drug. 
In his letter wri t ten to the ISO about the spearmint p l a n t professor H a r l e y stated: 
"Mentha spicata has two characters not possessed by either of i ts parent species: 1. presence 
of carvone, 2. subglabrous vegetat ive par t s . I t is presumed t h a t these two cha rac t e r s arose 
in cul t ivat ion and were selected on account of their culinary va lue . Unfor tuna te ly M. spicata 
does not always possess these characters. A single gene with two alleles C/c con t ro l s presence 
of carvone; in the homozygous recessive condi t ion cc, menthone is produced. S imi lar ly a single 
gene with two alleles G/g controls presence of hairs; in the double recessive cond i t ion gg. the 
plant is very hairy, and has of ten been confused with M. longifolia." 
All these facts make it necessary to p e r f o r m the ident i f icat ion of the d r u g b y other — 
e.g. chemical methods too. 
* The lecture was sent to the Sympos ium on "Progress in the field of p lan t drugs" 
Posnan. April 21 — 25, 1970. 
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The P h a r m a c o p o e a Hungarica prescribes th in - l aye r chromatographic method for t h e 
identification of t h e drug . The ex t rac t m a d e from 2 g of mate r ia l with l ight petroleum, is e v a p -
ora ted on wa t e r -ba th . The residue dissolved in l ight petroleum is developed on Kieselgel 
G layer by a bensene-ethylacetate so lven t system. 1 per c e n t vanillin dissolved in concentrated 
sulphuric acid is u s e d as a spry-reagent. In M. piperitae folium the main spo t can be identif ied 





Fig. 2. Scheme of identi ty-react ion. 1) \ 
01. menthae piperitae, 2) 01. menthae crispae. / \ 
a) a f te r t reatment w i t h 1 per cent vanil l in  
in concentrated hydrochlor ic acid, b) a f te r 
t r e a t m e n t with 2 ,4-dini t rophenylhvdrasine f ig- 8. Sketch of the apparatus 
I t was necessary to develop a r ap id identification t e s t using as small as possible quan t i t y 
of basic material. 
For the ident i f ica t ion were u s e d : 1. 2.4-dinitrophenylhydrasine solved in water or 
alcohol (STAHL 1962), 2. 1 per cent vani l l in solved in concent ra ted hydrochloric acid. 
The 2.4-dinitrophenylhydrasine gives precipitate w i t h aldehydes and ketones, so it can 
be used for ident i f ica t ion of carvone as a main component of the volatile oil in M. crispae 
folium. 
The colour-reactions of volatile oils with 1 per c e n t vanillin in concentrated hydro-
chloric acid are d i f f e r en t . Oleum menthae piperitae conta ins in a bigger q u a n t i t y menthol and 
men tho fu ran (STICH—FLÜCK 1968). Menthofuran gives p rompt ly bloodred colour-reaction 
while menthol needs hea t ing to turn red . 1 per cent vani l l in in cone. HCl was used by ROSEN-
THALER (1905), as ea r ly as in 1905 for vola t i le oil-reactions. H e studied among o thers the volatile 
oils of peppermint a n d spearmint too. These reactions Were performed using ml-s quant i ty . 
The reactions were used for the identification of t he distilled volatile oil of the dry d rug 
and t ha t of the developing green p lants as well. 
The test for ident i f icat ion of volat i le oils of d rug prescribed by t h e Pharmacopoea 
Hungar ica consists of steamdisti l lation a n d volumen measu remen t . The ident i f icat ion can be 
per formed from the oil received in this w a y . One drop of reagent put to one drop of oil on 
a slide will result d i f f e r e n t changes in accordance with t h e oil and reagent used, as follows: 
(Fig. 2) vanillin solut ion gives a violetred colour reaction w i t h peppermint oil hu t it has no 
e f fec t on spearmint oil: the oil of M . piperita does no t g ive any reaction wi th 2.4-dinitro-
phenylhydrasine, while i t forms orange coloured precipi tate wi th the oil of M. crispa. 
If the ident i f ica t ion is wanted to be made before dis t i l la t ion of volatile oil. it is enough 
to p u t 0.10 g of leaves coarsely pulverised between two sl ides and to subl imate i t by the com-
mon method ou little f l a m e . The water a n d t h e volatile oils dist i l lated at the beginning of heat-
ing will condense on t h e upper slide in f o r m of droplets, and this material m a y be used as an 
a d e q u a t e subject for t h e reactions ment ioned above. 
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The high sensitivity of bo th reactions makes them appl icable for breeders too. 
On the basis of p l an t hab i tus it is impossible to determine either the men thone or the 
carvone type of JVf. crispa. T h u s the plant breeders have to e labora te a method for the type-
determinat ion of individual p l an t s applicable as early as in the i r vegetat ive period. 
The green plants for t h e tests originated f rom the mater ia l of experiment of varieties 
maintaining performed by t h e Exper imental Sta t ion of the Scient if ic Research In s t i t u t e for 
Medicinal P lan ts (Budakalász) . 
The p lants were inves t iga ted three t imes, in shooting, b u d d i n g and flowering phases. 
The reactions were always posit ive. The volati le oils of the green p lan t material containing 
much water cannot easily be microsublimated and the mater ial in sufficient q u a n t i t y cannot 
be placed between the two slides. The work can be performed wi th the well known simple 
appara tus (Fig. 3). In the receiver 5 mis of ethanolic solution of 2.4-dinitrophenylhydrasine 
is placed, wi th the end of a glass pipe in i t . The chopped mate r ia l wi th some mis of water is 
in the f lask. The content of t he f lask is simmered for about 7 minu te s on little f lame; t hen a light 
orange colour will appear in presence of the peppermint and gl i t ter ing orangered precipi tate 
in t ha t of the spearmint. A similar method can be used when the reagent is 1 per cent vanillin 
in concentra ted hydrochloric acid. Under such circumstances colour reaction m a y appear 
or the solution in the receiver may remain colourless depending on the condensate. 
The 0.50 g material needed for the tes t is corresponding to about two leaves. The plant 
can recover the loss of two leaves, and so the t ype of volatile oils produced can be tes ted during 
the vegeta t ive period. 
Summing up the resu l t s the solution of 2.4-dinitrophenylhydrasine is suitable as well 
as 1 per cent vanillin in concentra ted hydrochloric acid for an identification of volatile oils 
and therefore for tha t of b o t h spearmint (Mentha crispa) and peppermin t (Mentha piperita) 
plants. 
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It was on the 27th May 1969, at the age of 81, after an illness of some d u r a t i o n tha t 
Ernő Obermayer , corresponding member of t he Hungar ian Academy of Sciences, d i rector-
general of research work died. His death broke a long successful carr ier , and Hungar ian scienti-
fic life has been once again depr ived of an excel lent plant breeder, a talented c rea t ive agri-
cultural exper t . Ernő Obermayer ' s f rui t ful work was a great example for young e x p e r t s not 
only in H u n g a r y , bu t also on a world level, t h a t is why the death of this supporter of t h e pro-
ession and good friend of his co-workcrs was so sad. 
Ernő Obermayer was horn on the 13th December 1888 a t Somlószőllős, Veszprém 
county, as son of a farm manager . After the ea r ly death of his f a t h e r the family moved to 
Pécs, where his mother was employed in a post-office, so he finished the secondary school a t Pécs. 
He continued his studies at t he Technical Univers i ty in Budapest , on the Faculty of Chemical 
Engineering and obtained his diploma in 1910. Dur ing his univers i ty studies Prof. E l e k 'Sig-
mond exer ted a great effect on him, moreover, i t was he whom Obermayer was i n d e b t e d for 
directing his scientific work in all his life t o w a r d the problems of Hungarian red peppers . 
Even in the diploma work Pro f . 'Sigmond gave the young chemis t — who was ex t remely 
interested in agricultural p rob lems the task of examining the oil content and oil qual i ty 
of Hungar ian red pepper. 
Af te r having obtained his diploma Ernő Obermayer worked for several m o n t h s in the 
laboratory of the sugar-works a t Kaposvár; f r o m the beginning of 1911 on, however, he worked 
already a t t h e National P lan t Breeding Ins t i t u t e a t Magyaróvár. The famous d i rec tor of the 
Inst i tute establ ished some yea r s earlier (1909), E m i l Gráhner, took the young chemical engineer 
to work wi th h im. in order to t ra in him in p l an t breeding too, t h u s gaining a co-worker in the 
CHRONICA 
ERNÓ O B E R M A Y E R 
1888 1969 
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chemical r e la t ions of breeding w o r k . The seven y e a r s s p e n t at the N a t i o n a l Inst i tu te for P l a n t 
Breeding lef t imper ishable m a r k s in Ernő O b e r m a y e r . He got a c q u a i n t e d with the m a n i f o l d 
questions of p l a n t breeding, even performed c rea t ive work when dea l ing with the f l ower ing 
biological p r o b l e m s of more i m p o r t a n t bread gra ins . Resul ts of his researches pe r fo rmed a t 
t h a t time are apprec ia ted even t o d a y all over t he w o r l d . It was t h e n t h a t Ernő O b e r m a y e r 
engaged in p l a n t breeding which h e carried on in all his life with g r ea t enthusiasm. 
In early 1918 he began to w o r k a t the Na t iona l Ins t i t u t e for Chemis t ry , hut was c h a r g e d 
immediately w i t h t h e pioneer work of red pepper b r e e d i n g and sent to Ka locsa , to the Chemica l 
Exper iment a n d P a p r i k a E x p e r i m e n t Station. R e d p e p p e r growing w h i c h has made a r a p i d 
progress at K a l o c s a during the f i r s t world war could no longer do w i t h o u t systematic m a n a g e -
men t , since t h e r e was a lot to be desired as r e g a r d s varieties and especial ly the q u a l i t y of 
ground red p e p p e r . Wi th nearly t e n years of work E r n ő Obermayer considerably i m p r o v e d 
the growing a n d processing condi t ions of the Kalocsa d i s t r i c t . First of all he improved var ie t i e s , 
then e laborated t h e adequate g rowing and technologica l methods. 
By successfu l ly arranging t h e Kalocsa d i s t r i c t he won his super iors ' confidence a n d 
was charged w i t h an even greater t a s k : to improve r e d pepper growing and breeding in t h e 
distr ict of Szeged. I n May 1927 he was appointed l e a d e r of the e x p e r i m e n t station of Szeged . 
His task here w a s great ly fac i l i ta ted by the fact t h a t he could begin w o r k with variet ies i m -
proved earlier a t Kalocsa , and h a d also experiences in extending red p e p p e r growing. T h r o u g h 
E r n ő Obermayer ' s exper t work t he wor ld famous " s z e g e d i pap r ika" r ega ined its old r e p u t a t i o n . 
Although f rom J u l y 1931 he was g iven charge over t h e Ins t i tu te for P l a n t Growing and P l a n t 
Breeding E x p e r i m e n t s , Szeged too , t h u s his scope of subjects became considerably wide r , 
he continued to s t u d y the quest ions of red pepper b r e e d i n g and growing. I l e was not p r e v e n t e d 
f r o m doing th i s w o r k even by t h e t roublous and u n c e r t a i n times of t h e second world w a r , 
a lways the " f a v o u r i t e p lan t " , red p e p p e r was in t h e c e n t r e of his i n t e r e s t . His a t t en t ion w a s 
no t . however, focussed exclusively o n Szeged, he was concerned also a b o u t t he problems of t h e 
prosperous red p e p p e r growing d i s t r i c t of Kaloesa. I t w a s he who suggested to divide the t a s k s 
be tween the t w o r e d pepper d is t r ic t s : Szeged has b e c o m e the district of h o t red peppers whi le 
Kalocsa r emained t h a t of non-hot (capsaicin-free) r e d peppers . 
Ernő O b e r i n a y e r was deal ing w i t h the p r o b l e m s of red pepper breeding and g r o w i n g 
f o r more than f o u r t y years. As ear ly as in 1920 he g a v e f ive varieties t o t e s t in practice, t h e n 
cont inued to i m p r o v e them, or r ep laced them by new ones . These var ie t ies included b o t h h o t 
a n d non-hot ones . He started b reed ing work always w i t h local var ie t ies ; this was t he on ly 
secret of his success . Later on co-workers helped h im ill h is work, this, however , only w idened 
and increased his success. In 1959 t h r e e of his var ie t ies were given s t a t e cert i f icat ion: Szegedi 
non-hot 47-25, Szegedi non-hot 47-137 and Szegedi h o t 48-163. His h e r i t a g e is utilized b y h i s 
co-workers at Szeged and Kalocsa. 
Ernő O b e r m a y e r ' s act ivi ty w a s not , however, completely absorbed by the man i fo ld 
problem of red p e p p e r breeding. He dea l t with p l ea su re with other g rowing problems of t h e 
southern Great P l a i n too, and it is n o t surprising a t all t h a t he was ab le to produce r e s u l t s 
of s tanding value h e r e too. Such p r o b l e m s were those of onion at Makó, s o r g h u m in the e a s t e r n 
p a r t of Csanád c o u n t y , soybean a n d rice as well as c o t t o n , ricinus a n d cumin as side-lines. 
T h e questions of r ice growing should be especially e m p h a s i z e d , since O b e r m a y e r won ever las t -
ing grat i tude b y so lv ing them. 
The f i rs t a t t e m p t s to i n t roduce rice growing in H u n g a r y date h a c k several cen tur ies . 
Since, however, t h e s e a t t empt s fai led for a long t ime, t h e general opinion w a s tha t rice g rowing 
was hopeless in H u n g a r y , it could n o t succeed, due t o c l ima t i c obstacles. B u t Ernő O b e r m a y e r 
a n d his co-workers Sándor Herke and Ferenc Somorja i p r o v e d this belief wrong . In 1932 E r n ő 
Obermayer s t a r t e d a n extensive six y e a r s experiment a n d examined t he product ion va lue of 
some 103 rice va r i e t i e s collected f r o m 14 countries. D u r i n g this work t h e var ie ty D u n g h a n 
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Shal i was found to be the most u se fu l basic material f o r rice breeding. T h i s Soviet va r i e ty 
(b reeder : Bjelov) p roved good in e x p e r i m e n t a l growing a l r eady ; in 1940 i t was used for com-
mercia l product ion in m a n y places a n d in 1944 was g iven a prel iminary cer t i f icat ion. E r n ő 
Obe rmaye r ' s un t i r ing work in t roduced r ice growing in H u n g a r y for good. H i s successors h a d 
no more difficulties in continuing rice b reed ing and e x t e n d i n g rice growing. I n 1944 rice grow-
ing a rea was a l ready 8500 cad. yoke a n d t he yield 34.8 q /ha . At p resen t r ice growing a rea 
is 35 000 cad. yoke in Hungary and t h e average yield is abou t 20 q/ha. 
E rnő O b e r m a y e r ' s scientific a c t i v i t y is witnessed b y some 180 pub l ica t ions (books, 
pape r s , articles etc.) a p a r t from all t hose l iving results wh ich even today inc rease the activit ies 
of cer ta in p lan t growing branches. Bes ides his scientific work he took p a r t wi th pleasure in 
organiz ing and d i rec t ing scientific a n d professional work . Although in 1956 he finished his 
off ic ia l work and r e t i r ed , he did no t choose the well deserved rest b u t con t inued to work . 
His excellent work was recognized f r o m more than one sides. 
So he became doctor of sciences in 1952, then in 1953 corresponding member of the 
H u n g a r i a n Academy of Sciences. In 1949 he won the silver m e d a l of Kossuth P r i z e , in 1963 he was 
a w a r d e d the Order of Labour , in 1968 t he gold medal of the Order of L a b o u r and became 
h o n o r a r y doctor a t t he Universi ty of Agricul tural Sciences, Gödöllő. 
Ernő O b e r m a y e r ' s life was an example of excep t iona l creative w o r k . The succeeding 
genera t ions will a lways remember h im wi th gra t i tude and he will r emain an example to he 
fol lowed by them. 
G Y . M Á N D Y 
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RECENSIONES 
A. J Á N O S S Y : Herefajok termesztése és nemesí-
tése (Cultivation and breeding of clover-
species). Akadémiai Kiadó, Budapes t , 1968. 
The work published in the Monography 
Series of the Depa r tmen t for Agricultural 
Sciences of the Hungar ian Academy of 
Sciences under the editorship of Gy. Mándy, 
makes the detailed monographic t r e a tmen t 
of the Trifolium species available in Hun-
garian language too. Tlie monography con-
sists of four pa r t s ; f rom a pract ical point of 
view parts I I I and IV elaborated by A. 
Jánossy and discussing the cul t ivat ion and 
breeding of the individual species are the 
most impor tan t . The biological bases of 
cultivation and breeding — taxonomy, 
morphology, physiology, pathology and chem-
ical composition — are provided by co-
authors. 
The hook deals primarily wi th Trifolium 
species produced in Hungary in t he field, or 
providing valuable protein resources in the 
pastures and meadows. Data can be found, 
however, on species of minor importance, 
ones tha t might be in t roduced, and ex-
clusively wild species too. Authors not only 
collected l i terary d a t a , but in some chapters 
presented the resul ts of their own investiga-
tions too. Thus the book has t he meri t of 
serving as a basis for fur ther researches on 
the subject , too. 
The size of the work is 436 pages of 
which 23 are occupied by an English sum-
mary tha t follows the original s t ructure. 
Unders tanding is promoted by 178 figures 
and 107 tables, while easy handling is ensured 
by a detailed index . References given after 
each chapter make fur ther s tudies possible. 
As an in t roduct ion the agricul tural im-
por tance of clover species excelling in prote in 
supply is discussed by Jánossy . 
P a r t I contains t he biology of clover 
species in 9 chapters , on 190 pages. In 
chap te r I Boros Szabó present the t a x o -
nomy of Trifolium sp. and give a survey on 
the family Fabaceae (Papilionaceae), f u r t h e r 
on the genus Trifolium and the impor tance 
of wild species growing in Hungary. They 
give a taxonomic key to wild and cul t ivated 
species, then deal wi th the origin, d is t r ibu-
t ion. ecological requi rements and forms of 
species important in cul t ivat ion. In chap te r 
2 P a á l summarizes t he chromosome re la-
t ions of clover species, while in chap te r 3 
Szabó gives the morphology of 20 m a j o r 
species in detail with r ich — partly coloured 
— illustrations. Tera tomes occurring in Tri-
folium species are t r ea t ed by Papp . In 
chap te r 4 Paál discusses the internal m o r -
phology of major species, and completes t he 
relatively few references with original s tud ies . 
I n chapters 5, 6 and 7 dealing wi th t he 
physiological processes, the physiology of 
germinat ion is presented by Szabó, the de ta i l s 
of metabolic processes by Pozsár, while the 
physiological condit ions of development by 
Mándy . The flowering biology of more im-
p o r t a n t clover species is treated by B á n y a i 
in chap te r 8 with a detailed study of f ac to r s 
influen'cing flowering, pollination and fer-
t i l ization. Par t I is completed by the genet ic 
s tudy of major species compiled by Jánossy . 
P a r t I I discusses the relations of clover 
species and envi ronmenta l factors in four 
chapters . The general influence of c l imat ic , 
soil and geographical factors in the cu l t iva-
t ion of clover species is described by Jánossy 
in chapters 1, 2 and 3. The effect of t he 
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living env i ronmen t is dealt w i th by chapter 4 
in detail . Komlóssy writes on the fungal 
diseases of Trifolium species and the pos-
sible control methods, while Holly gives a 
detailed and up-to-date analysis of virus 
diseases. T h e pests and the var ious methods 
of pest con t ro l are described b y Manninger, 
with rich i l lustrat ion. Among the flowering 
parasitic p l a n t s the t a x o n o m y , distr ibution 
and the way of living of Cuscuta species, as 
well as damages done by t h e m and the 
methods of control are discussed at length 
by Szatala. Final ly , informat ion is given by 
Gimesi on the Hungarian problems and 
exper imental results of chemical weed control. 
Par t I I I deals with the clover species from 
the pract ical po in t of view of field produc-
tion. In c h a p t e r 1 Jánossy describes the 
demands of clover species sui table for fodder 
production in Hungary too, as well as the 
bases and prac t ica l execution of appropriate 
culture prac t ices . He deals pr imari ly with 
the cul t ivat ion of red clover in detail , sup-
porting it w i t h the data of his own experi-
ments. In add i t ion to the species grown on 
a smaller a rea he gives account of the 
species recen t ly introduced or j u s t being 
introduced in Hungary. Chemical com-
positions of t h e fodder yield of t he individual 
species are presented by Koch in chapter 2. 
In chapter 3 dealing with seed production 
Jánossy discusses at length t he seed pro-
duction of red clover, and analyses the com-
ponents of seed yield on the basis of his own 
experiments. The chapter includes the seed 
production of other species too , and the 
defoliation of seed clovers compiled by 
Gimesi. 
Three chap te r s of the closing pa r t , Par t 
IV, deals wi th the breeding of clover species 
as elaborated b y Jánossy. After the historical 
survey of breeding chapter 2 presents the 
methods of breeding, as reflected primarily 
in Jánossy 's experiments carried ou t with 
red clover. He discusses in deta i l his type 
analyses pe r fo rmed by using Hungar ian 
local varieties and a world var ie ty collection 
in order to produce an adequa t e basic 
material for breeding. After a s u m m a r y of 
red clover breeding methods by selection and 
crossing, methods and results of producing 
tetraploid forms are presented. Final ly , in 
t he last chapter of the book improved 
domest ic and m a j o r foreign variet ies are 
described. 
The monography has fulfilled its task: 
besides giving usefu l information, i t called 
a t ten t ion to the necessity of a fu r the r 
theoret ical and prac t ica l study on agricul-
tu ra l ly important clover species. The detailed 
English summary allows other countries too 
to examine the cul t ivat ion of clover species 
in Hungary and the investigations carried 
on in this subject . 
Z . B Ő J T Ö S 
Magyarország erdőgazdasági tájainak erdő-
felújítási, erdőtelepítési irányelvei és eljárásai 
(Directives and Methods for Afforestion and 
Fores t Plantat ion in the Forest-Regions of 
Hungary ) . Országos Erdészeti Főigazgató-
ság, Budapest , 1963—64, 7 + 3 volumes. 
A vast work well representing the 
development and s t andard of sylvicul ture, 
was added to the special l i terature of this 
coun t ry when these 10 volumes were launched 
b y the Chief Adminis t ra t ion of Na t iona l 
Fores t ry , published and carried into effect 
beaut i ful ly by the Mezőgazdasági Kiadó 
(Agricultural Publ ishing House). 
The present series indicates an im-
p o r t a n t landmark b y showing t h a t the 
authori t ies in charge in Hungar ian sylvi-
cul ture — being fully conscious of the require-
m e n t s of life and of t he enormous progress in 
science as well as in practice, — they have 
adop ted modern sylviculture based on bio-
logical aspects supplan t ing the old me thod 
of cadas t ra l survey. I t has been recognized 
t h a t the forest is a biocoenosis and even 
more : a biogeocoenosis developed as a resul t 
of living beings and the i r habi ta t ; its essential 
e lement is life, the collective of living beings. 
I f , therefore, we a im, in the in teres t of 
people ' s economy, a t the products of the 
fores t , the best way seems to be to tackle 
and direct its development as required by 
considering it alive. 
Thus , as a basis of sylviculture and 
affores ta t ion, the main aspect of this series 
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of books s ta r t s f r o m t h e basic theore t i ca l 
knowledge, f i r s t of all, f r o m the coenology 
of forest- joinings a n d i ts applied b r a n c h : 
fores t typology. A u t h o r s make use of t h e 
resul t s of geobotany , oecology, soil science, 
meteorology, geomorphology and geology, 
t h e work also submi t s e labora ted d i rec t ives 
a n d t he measures t o be t a k e n . 
The work con ta in ing 10 volumes, has 
been b rough t abou t b y a collective coun t i ng 
numerous members a n d directed b y t h e 
sylvicul ture main d e p a r t m e n t of the Chief 
Adminis t ra t ion of N a t i o n a l Fores t ry . T h a t 
collective consisted of 92 excellent e x p e r t s 
hav ing amplest exper iences in this f ie ld : t he 
bes t proof of the g r ea t i m p r o v e m e n t a n d 
eff iciency of domest ic agr icul ture . 
The f i r s t vo lume of the series be ing 
compiled by I s t v á n Danszky and Fe renc 
R o t t , bears the t i t le : "Genera l Direct ives . 
The Mapping of Fores t - a n d H a b i t a t T y p e s " . 
The in t roduct ion e n u m e r a t e s the sy lv icu l tu ra l 
g roups of regions, m e m b e r s of the edi tor ia l 
collective and the special commit tees . T h e n 
follows a discussion on the s i tua t ion and 
developing of sy lv icu l ture , showing w i th in 
t h a t f r a m e fores t ry regions, types of fo res t s 
and sites as well as t h e problems of t he con-
t i nua t ive educat ion in fores t typology. Th i s 
is followed by the descr ipt ion of our a ims 
concerning the policy of t ree species and 
p roduc t ion . Au thor s t h e n discuss t he p rob-
lems concerning renewal of our fores ts by 
fores t types and t h e restoring of ru ined 
fores ts , summariz ing also l i tera ture refer r ing 
to t he above. 
The following c h a p t e r deals wi th p l an t 
geography condit ions in our forestry regions . 
On t he basis of the abovement ioned coloured 
m a p , our coun t ry is d iv ided into 6 such 
groups of region: I . Wes t T r a n s d a n u b i a 
I I . South T r a n s d a n u b i a , I I I . The P la in in 
Nor thwes te rn H u n g a r y ; IV. The Trans -
danub ian Central R a n g e of Mounta ins ; 
V. The Nor thern Cen t r a l Range of Moun-
ta ins ; VI . The Grea t H u n g a r i a n P la in . The 
chap te r based on m o s t up - to -da te p l a n t 
geography issues of fers a competen t charac-
ter izat ion of the regions concerned. I should 
like to stress t h a t th i s a r rangement a n d t he 
enclosed m a p entirely agree w i t h Hungary ' s 
f lorist ical s t r u c t u r e . A good example t h a t if 
we consider n a t u r a l vege ta t ion either f rom 
theoret ical or f r o m pract ical viewpoints , t he 
result will be almost ident ical . This proves, 
at the s a m e t ime , the j u s tne s s of the basic 
theory in t h e work and t h a t of the guiding 
principles de r ived f rom it . T h a t p a r t wr i t ten 
on f lor i s t ica l and coenological basis, is 
followed b y t h e description of methods in 
the m a p p i n g of forest- and h a b i t a t type in 
m o u n t a i n o u s and hilly regions as well as 
t h a t of s a n d y , glatland h a r d ground and of 
the alkali soil sites. 
H e r e a f t e r is found — fo r each sylvi-
cul tural r eg ion , — the e n u m e r a t i o n of d a t a 
according t o geographic, rock- and soil 
science, c l imat ic , p lant geographic aspects , 
indigenous a n d cul t ivated t r e e species, t h e 
joining of fo res t s , forest t y p e s and types of 
s tands. T h e n follows the te rminology of t h e 
re levant n o t i o n s , a brief numer i ca l s u m m a r y 
of i m p o r t a n t sylvicul tural books and, f inal ly , 
a very de ta i l ed enumera t ion of the l i te ra ture 
cited in t h e whole work. This has been 
produced b y I s tván Csapody amount ing t o 
36 pages . 
The i n t r o d u c t o r y vo lume is followed b y 
the p r ac t i c a l p a r t dealing w i t h each region 
separa te ly . These volumes con ta in references 
to the f o r e s t r y regions of: I . West Trans -
danubia , I I . South T r a n s d a n u b i a , I I I . T h e 
Plain in Nor thwes te rn H u n g a r y , IV. T h e 
T r a n s d a n u b i a n Central R a n g e of Mountains , 
V. The N o r t h e r n Central R a n g e of Mounta ins , 
VI. The G r e a t Hungar ian P la in . In each of 
these v o l u m e s we f ind a general in forma-
tion on t h e direct ives r ega rd ing geographical 
site, geology, geomorphology, soil science, 
forest t y p o l o g y and the policy of tree species. 
Besides, t h e r e is a detai led description of 
forestry regions belonging t o the groups of 
regions. 
These 7 volumes giving t he essentials of 
the work , a re complemented by 3 o t h e r 
works of smaller volume. T h e f i r s t of t h e m 
is the w o r k of Prof. A n t a l Májer , f ounde r 
of t he sc ient i f ic forest typo logy in t h i s 
coun t ry , u n d e r the t i t le : Represen ta t ive 
P lan t s of Fores t - and Site Types . The book 
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enumera tes the forest t ypes , the tree species 
they are made of together wi th the charac-
teristic underwood species. After this we a re 
shown t h e prototype p l a n t species in 139 
coloured pictures made a f te r the ar t i s t ic 
water-colours of Vera Csapody. 
A v e r y important p a r t of the series is 
also t he volume wr i t t en by Zoltán J á r ó 
under t he t i t le : "Soi l -Types" describing the 
site, soil, soil-development and the sys tem 
of genet ical soil types; a f t e r this a u t h o r 
demons t ra tes the character is t ic sections of 
different soil-types on 50 coloured Tables 
made a f t e r the pictures of Pá l Strauss con-
taining also a brief descript ion. The volume 
ends w i t h the par t containing general 
in format ion . 
The 10th pa r t of the series is the coloured 
map (1 : 500 000) of fo res t ry groups of 
regions a n d within this t h a t of the regions. 
The work of István Csapody—Vera Csapody 
Ferenc R o t t under the t i t l e : "Forest Trees 
and S h r u b s " may he considered the 11 th 
volume of t he series. 
The whole is character ized by the v a s t 
material of pictures consist ing of t e x t 
i l lustrat ions, photos and of Tables that are 
par t ly coloured. 
As ment ioned above, the vast work has 
been b r o u g h t about t h r o u g h the contr ibu-
tion and collective work of 92 experts. This 
explains t h e fact that - w i thou t det ract ing 
anything f r o m the merit of t he work here 
and there occur insignificant errors, and t h a t 
the ways of elaborating are not always 
uniform a n d consistent. On the other h a n d , 
the slight differences displaying themselves 
in the volumes discussing region-groups 
might be due to the differences of fundamen-
tals of cer ta in fields. 
The vo lume of ten books —- containing 
4115 pages , — the vast mate r ia l held in i t , 
the summar i e s easy to su rvey , do credit to 
the 92 a u t h o r s and to t h e work of I s t ván 
Danszky achieving the ve ry hard task of 
compilat ion as well as to t h e beautiful out f i t 
of the Mezőgazdasági Kiadó . 
Tha t work , summarizing the. high-stand-
ard mater ia l of scientific and practical 
knowledge of Hungarian sylviculture is t he 
best proof of the level gained a proof for 
our sylviculture to improve, surely and 
resolutely, on tha t hasis wi th t he hope tha t 
the work is going to arouse m a n y a new 
thought and viewpoints serving fur ther 
development. Thus, this series of books 
represents t h e landmark of a new epoch in 
the history of sylviculture, and an almost 
indispensable source for the exper ts with 
most various activities. 
Z . E . K Á B P Á T I 
G. F A R K A S : Növényi anyagcsereélettan (Phys-
iology of p l a n t metabolism). Akadémiai 
Kiadó, Budapes t , 1968 
With the development of the molecular 
aspect of biology many branches of biology, 
among others p lan t physiology, have been 
revolutionized. Numerous new results have 
been published and many old problems, 
thought to have been solved, have had to 
be re-examined. 
The present s tate of plant physiology and 
the gradual change in the app roach to it are 
presented in this book by Gábor Farkas, 
intended for p l an t physiologists, specialists 
interested in re la ted fields and last bu t not 
least, the research workers of t he fu ture 
the s tudents . 
The interes t ing problems of metabolical 
physiology (deal t with in t h e hook) are: 
I . photosynthesis , I I . respirat ion. I I I . metab-
olism of lipoids, IV. autotroph}' of nitrogen 
and sulphur, V. metabolism of amino acids, 
VI. metabolism of nucleotides, V I I . metab-
olism of nucleic acids, VI I I . metabol ism of 
plant proteins and finally I X . secondary 
metabolites. Among these n ine chapters 
those on photosynthesis , respi ra t ion, and the 
metabolism of nucleic acids and proteins are 
discussed in ful lest detail. 
The chapters sum up the knowledge 
established so f a r , bu t in addi t ion they draw 
at tent ion to the most up- to -da te problems 
and to the difficulties of invest igat ions, and 
outline ways of solving t h e m . Within this 
context the reader is made acqua in ted with 
the new exper iments and m e t h o d s which 
have helped to answer the quest ions raised, 
and at the same time is presented with the 
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essential changes in approach. In this respect 
the presentat ions of chlorophyll biosynthesis, 
mitocondrial electron t ranspor t and the "in 
v ivo" role of soluble oxidases is very interest-
ing and valuable . The in te rp re ta t ion of the 
concepts of "metabol ic s ink" and "pool" in 
chapter V, and the discussion of enzyme 
induction in p lants in chapter VI I I , will 
rightly call the reader 's a t tent ion and compel 
admirat ion, as well the general presentation 
of the problems raised. 
When dealing with the metabolism of 
nucleic acid, the author gives a summary of 
nucleic acid types known so far , and then 
presents t he exper imental d a t a which points 
to the existence of m - R N A in higher plants. 
In chapter V I I dealing wi th the protein 
metabolism of plants , the au thor gives a 
review of genetic information and data on 
metabolic control , and then briefly discusses 
some special relationships of nucleic acid and 
protein metabol ism in higher plants . With 
the la t ter he does not more t h a n indicate the 
direction which investigations should take. 
The value of individual chapters , especially 
of those dealing with biosyntheses, is enhan-
ced by well constructed tables and figures, 
tables summariz ing chemical s t ructures of 
f requent ly occurring compounds are specially 
useful. 
Unfor tuna te ly , some i m p o r t a n t questions 
of metabolical physiology are not included 
in the book. For example no account is 
given of the present s tate of p lan t hormone 
research, a l though one of the most important 
changes in approach has taken place in this 
field. The au thor does however refer quite 
correctly to t he key position of auxins, 
gibberellins and kinetins. In chapters dealing 
with photosynthesis and respirat ion, the 
influence of envi ronmenta l fac tors light, 
t empera ture — is also omi t t ed . Readers 
would gladly hear of them as well. 
Gábor Fa rkas ' s hook is not a text-book, 
but the au tho r did not in tend to write such 
a book. I t is not directed a t those wishing 
to acquire a fundamen ta l knowledge of plant 
physiology. A research worker taking active 
par t in exper imenta l work and having a 
good knowledge of the l i tera ture , addresses 
15* A. 
himself not only to the plant physiologists 
of t oday , but also to those of t he f u t u r e 
who will have to develope a quite new p lan t 
physiology. Therefore the book can be re-
commended to all those who possess an 
adequa te f u n d a m e n t a l knowledge a n d wish 
to deepen it. I t will also be va luab le in 
demonst ra t ing the possibilities to f u t u r e 
p lan t physiologists by testifying t h a t p lant 
physiology has become a much more up-to-
d a t e branch of science than is general ly 
realised. 
Vf. D É V A Y 
« 
L . D E M E , S. I M R E : A magyar nyelvjárások 
atlasza (Hungarian Dialect Atlas), I , (1 —192 
maps) , Akadémiai Kiadó, Budapes t , 1968. 
The Hungar ian dialectologists — under 
t he leadership of academician Géza Bárcz i — 
h a v e compiled the f i rs t part of t he Hunga-
r i an Dialect Atlas planned to consist of 6 
volumes as a resul t of several decades ' work. 
The example of Gilliéron's l inguist ic atlas 
of France (Atlas linguistique de la France. 
Par i s , 1 9 0 2 - 1 9 1 0 ) which contained 1920 
m a p s was followed by many all over Europe ; 
t he neo-Latin and Germanic na t ions have 
published a considerable number of l inguistic 
at lases for various purposes by now. Al though 
in Hungary two stocks of words were sum-
marized and publ ished already in t h e course 
of the 19th cen tury (in 1838, then f r o m 1893 
to 1901) ensuring a distinguished place to 
Hungar ian dialectology on a E u r o p e a n scale 
too , still it is t h e present publ ica t ion tha t 
means besides i ts national i m p o r t a n c e — 
a great progress internationally as well. 
In the a t t rac t ive , hard-covered b o x there 
are 192 map-sheets which can be t a k e n out 
when used. The greatest advan tage of the 
work is that it consists of word-cards and 
in order to avoid misunders tanding 
presents the subjec t mat ter by wr i t i ng the 
dialectic data themselves onto t h e map 
ins tead of i l lustrat ing it by means of s t andard 
symbols and f igures . Authors o f t e n comple-
m e n t the map-sheets with genera l notes 
containing fac tua l or methodological informa-
t ion on the whole field of research or occasion-
ally on a major p a r t of it. 
1 
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Those c o n t r i b u t i n g to the Dia lec t ic Atlas 
h a v e the great m e r i t of p resen t ing on the 
m a p s data col lec ted in terri tories popu la ted 
w i t h Hungar ians of neighbouring countr ies 
as well (Croat ia , Slavonia, B a n a l . Transyl-
v a n i a , Slovakia, Csallóköz [ te r r i tory between 
t w o branches of t h e Danube in t h e Little 
P la in ] , Burgen land , etc.). 
The main charac te r i s t i c s of t h e Dialectic 
A t l a s are: i t p r e s e n t s da ta of source value; 
a l l of its da t a o r ig ina t e from records made 
b y qualified dialectologis ts on t h e s p o t ; its 
d a t a reflect t he answers of at l eas t two but 
o f t e n more p e r s o n s supplying d a t a ; da ta 
collected at the s i t e s of research were checked 
l a t e r by the co-workers on t he s p o t ; the 
b a s i c principle of i t s phonographic sys tem 
i s phonetics a n d i t is based on t h e symbols 
of Hungarian o r t h o g r a p h y . 
The map-shee t s are divided i n to the 
following s u b j e c t s : cereals and t h e i r p lant 
p a r t s as well a s the i r weeds; cu l t iva ted 
p l a n t s ; f rui ts ; soi l cul t ivat ing i m p l e m e n t s ; 
t h e cart and i t s p a r t s ; horse- a n d ox fur-
n i t u r e ; ha rves t ing , thrashing. T h e great 
m a j o r i t y of the 192 m a p s , i.e. 172 a r e of word 
geographic n a t u r e : t h e y present t h e concepts 
conta ined in t h e head-pieces of m a p s (e.g. 
sunf lower , b u c k w h e a t , mulberry, a lde r , rose-
h i p s , [corn]-snapping, -husking, -shelling, 
e t c . ) are expressed b y at the v a r i o u s sites 
of r e sea rch . The s u b j e c t ma t t e r of 14 m a p s 
has b e e n collected for a phonetic p u r p o s e : 
local var ia t ions of p ronounc ing s tubble f ie ld , 
was t e l and , furrow, pa r s l ey , papr ika , g rass , 
h a y , axle , straw, t h a t c h , tailings, e tc . were 
to b e found . 6 maps are of morphologica l 
c h a r a c t e r , it is suf f ix , sign or aff ix t h a t are 
i m p o r t a n t on them. 
O u r linguistic science has made u p fo r a 
cons iderab le time lag b y preparing the f i r s t 
p a r t of the Hungar i an Dialectic At las a n d 
p a r t s I I — V I to be publ i shed later , s ince 
u n d e r t he increasing in f luence of indus t r i a l i -
z a t i o n , radio, press, television and c o m -
m u n i c a t i o n . dialects a re becoming more a n d 
more f a d e d , they pe r i sh and melt i n to t h e 
s t a n d a r d language. Th i s work may b e of 
good service not only t o Hungar i an lin-
gu is t s (dialectologists, et imologists, g r a m -
m a t i s t s , purists , etc.) b u t also to the l ingu is t s 
of t h e neighbouring n a t i o n s (S lovakians , 
people of the Ca rpa th i an Ukraine, R o u m a -
n ians , Serbians, Croa t i ans , Slovenians, Ger -
m a n s ) . A t the same t i m e i t may exci te t h e 
i n t e r e s t of other special is ts (those of e t n o g r a -
p h y , geography , b o t a n y , zoology, ag r icu l tu re , 
l i t e r a t u r e ) too, and c a n be of use even fo r 
l inguis t s or other i n t e r e s t ed specialists of 
c o u n t r i e s distant f rom H u n g a r y . 
L . G Y . S Z A B Ó 
i 
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These journals are devoted to the publ icat ion, in English 
and French, of the results of o r ig ina l scientific research 
in the f ie lds of plant, animal and soil science. 
The Canadian Journa l of Soil Science is publ ished 3 times year ly , 
these issues making up a volume o f some 400 pages a 
year, size 24.7x16.5 cm. 
The publication charge payable by all authors has been reduced 
to $ 25 per printed page; however, f ree reprints a re no 
longer provided. Price quotations fo r reprints are pro-
vided w i th the galley proofs, and repr ints should be o r -
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Office. 
Manuscripts for publ icat ion and a l l correspondence should be ad-
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Die »PHYTOPATHOLOGISCHE ZEITSCHRIET« ist das 
internationale Sammelorgan fü r die wichtigsten Arbeiten auf 
dem Gebiet der Phytopathologie. I h r besonderes Streben ist: 
knappe , klare Fassung der Ergebnisse, also Vermeidung jeder 
Weitschweifigkeit in der Darstellung. Die Veröffentlichungen 
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sungen. Für alle auf phytopathologischem Gebiet tätigen 
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with agricultural research on annual field crops, the simplest 
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ABSTRACTS 
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AGRICULTURE 
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Methods in Plant Pathology with 
Special Reference to Breeding 
for Disease Resistance 
Edited by Z. Király 
Contributors to this volume: Z. Klement, J. Vörös, Z. Király, F. Solymosi 
The hook deals with plant pathological methods used in laboratory and field 
experiments. In addition, the authors exemplify the most important experi-
mental procedures on types of plant diseases. The information is discussed 
from the point of view of the life cycle of pathogens, the cultural methods of 
microorganisms, the methods of artificial inoculation in greenhouse or field 
experiments, the detection of physiologic races of plant pathogens and the 
sources of disease resistance. Approximately equal emphasis is given to viral, 
bacterial, and fungal pathogens and the sources of disease resistance. Most 
of the methods have been used in practice and applied to research in the 
laboratories and experimental stations of the Research Institute for Plant 
Protection, Budapest. 
In English Approx. 290 pages 17x25 cm — Cloth 
S B 
AKADÉMIAI KIADÓ, BUDAPEST 
Methods in Plant Pathology with Special 
Reference to Breeding for Disease Resistance 
edited by Z. KIRÁLY contributors to this vo lume: 
Z. K L E M E N T , J . V Ö R Ö S , Z. KIRÁLY, F. S O L Y M O S I 
In English — Approx.410 
The book deals with plant patho-
logical methods used in laboratory 
and field experiments. In addit ion, 
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.Most of the methods have been used 
in practice and applied to research 
in the laboratories and experimen-
tal stations of the Research Insti-
tu te for Plant Protection, Buda-
pest. 
Protein Growth by Plant Breeding 
edited by A. BÁLINT 
In English Approx. 180 pages 17x25 cm Cloth 
Increasing demand of world popu-
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tein content, make it necessary tha t 
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and the ratio of the fundamental 
aminoacids, like lysine, t ryp tophan 
and methionine in proteins, impro-
ved. 
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s tar ted as early as 1954 at the De-
par tment of Plant Improvement, 
University of Agricultural Sciences, 
Gödöllő. 
The present volume reports on the 
results and methods elaborated du-
ring the past f if teen years in Hun-
gary. 
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